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THE NEW OCEAN STEAMERS ST. LOUIS AND arranged for heeling purposes, the whole to be avail-| The engines of the new steamers will be the most 
ST. PAUL. | able for water ballast. In designing these vessels | powerful quadruple expansion marine engines in the 
The necessity for the immediate encouragement for | special attention has been given to the question of| world. They will probably develop about 10,000 1. HP. 
the building, by American citizens, of a fleet of ocean | safety under all conditions. They are so subdivided| each. The cylinders will be 36, 50, 7! and 100 inches 


steamships, capable of the highest speed, and con- 


structed with special reference to government naval 





by transverse bulkheads that even in the event of 
a collision and injury to a bulkhead, whereby two 


service, in ease of war, led the Congress of the United | compartments might fill with water, the ship would still 


States, in 1892, to enact certain special laws upon the 
subject. 

Authority was given to the International Naviga- 
tion Company, of Philadelphia, at once to 
under the American flag two of its fast English- 
built vessels, the New York and the Paris, provided 
others of equal or higher class should be promptly 


constructed in this country. 


Thereupon the company entered into contracts 


place 


float in perfect safety. They will have a straight stem 
andelliptical stern, topgallant forecastle and poop, with 
close bulwarks fore and aft, two pole masts, and two 
lofty smoke pipes or funnels. There will be promenade, 
saloon, upper, main, and orlop decks, the three first- 
named to be plated from end toend. The main deck 
will be plated for the length of the machinery spaces, 
and will have stringers and tie plates beyond. Wood 





planking will be laid on all decks. The promenade 


respectively in diameter, with a piston stroke of 60 
inches, two sets of engines being placed in each boat 
to turn the twin screws, which will be sectional with 
three blades. Steam for the working of the main en- 
gines will be furnished at about 200 pounds pressure by 
six steel double-ended boilers, each 20 feet long and 15 
feet 74¢ inches diameter ; the battery to have 48 Purves 
Seeahen 89 inches diameter, and to be fitted with 
Serve’s patent tubes. The total grate surface will ag- 
gregate about 830 square feet and the heating surface 
about 30,000 square feet. Piston valves will be fitted 
throughout and operated in the usual manner, The 
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THE NEW AMERICAN ATLANTIC LINER ST LOUIS. 


with the Messrs. Cramp, of Philadelphia, for the con- 
struction of several new vessels, which are now under 
construction. 

The first two of these, the St. Louis and the St. 
Paul, are now approaching completion. Herewith we 
present a drawing of one of these vessels, the St. Louis. 
The following particulars we derive from the Steam- 
ship: 

The St. Louis and St. Paul are the first transatlantic 
passenger steamers to be built in the United States 
for a period of over twenty years, and they will be 


compared with the most recent productions of British | 


shipbuilders, which represent the culmination of their 
skill and experience. They are the largest vessels 
ever constructed in America, their principal dimen- 
sions being: Length over all, 554 feet ; length on load 


water line, 586 feet ; extreme breadth, 63 feet ; moulded 
depth, 42 feet; tonnage, gross register, 11,000 tons. 
The hull of each vessel is to have a double bottom 
constructed on the cellular principle, subdivided by 
athwartship bulkheads and a longitudinal division 





deck will remain unbroken the whole length of the 
vessel. Arrangements have been made in each of the 
vessels for carrying about 320 first-class and 200 second- 
class passengers, and 900 emigrants. The first-class 
passengers will occupy the center of the vessel, the 
second-class will be between the stern and the center, 
and emigrants will occupy the ends of the vessel. The 
main saloon, which is large enough to seat all the first- 
class passengers at once, will be on the upper deck 
forward, and will bearranged with a large dome in the 
middle, so that the appearance of the interior will be 
that of an immense hotel dining hall. The second- 
class saloon will also be on the upper deck, but toward 
the after end, and will be fitted up in the ordinary 
style of a first-class saloon on an Atlantic liner. The 
first-class smoking room will be on the promenade 
deck aft, and will be furnished with everything that ex- 
perience has taught contributes to the comfort of the 
passengers. Besides these there will be a library and 
drawing room, where the ladies and non-smokers may 
amuse themselves. 


| crank shafts, eccentric straps and connecting rods will 
be of forged steel, and the piston rods will be of ingot 
| steel. The valve gear will be of the link type, controlled 
by a steam cylinder and also by an auxiliary hand 
gear. Many features will be added to insure the per- 
fect working of these engines. The columns will 
of east steel forked at bottom. The thrust blocks will 
be of the usual horseshoe type, and the thrust shafts 
are to be about 13 feet long. The line shafting will be 
of forged steel, the bearings being of cast iron. The 
air pumps will be attached, but tre condensers will be 
independent. To support the outboard shaft bear- 
ings, the bull is built out in a horizontal web to a steel 
frame, having both bosses cast in one piece, and 
weighing about 68,000 pounds. The after deadwood 
is cut away, and the keel slopes up, so that the shoe 
meets the boss frame at the after end. To comply 
with the terms of the contract, the buiiders will have 
to show, by an extended sea trial, that when working 
under ordinary sea-going conditions the vessele are to 


be 





be easily capable of maintaining a speed of 8 knots 
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per bour at sea. Of course, the quadruple expansion 
engines of these twin serew vessels will be the most 
interesting feature, on account of the great power 
they are expected to develop. 

This is the first time an effort bas been made to use 
quadruple expansion in engines of over 4,000 L. H. P., 
and in only one or two instances has it been applied to 
engines of that power. ln speaking of the vessels, Mr. 
Charles H. Cramp, in a paper read before the American 


Society of Naval Architects and Marine Engineers, 
said: “I will not venture prediction as to their pro- 
bable performance, but I will gaarantee them to be 
perfectly safe, comfortabie and economical ships. They 


are to be closely followed by other ships, whieh I will 
not now describe that they will not| 
shrink from comparison or competition. The St. Louis | 
and St. Paul have been especially arranged so as to be 
readily convertible into armed cruisers, | 
carrying eight 6inch 100 pound rapid-fire guns, and the | 
conditions of the mail contract between the United | 
States government and the International Navigation | 
Company place at the disposal of the American navy 
these great ships, almost instantly convertible into 
commerce destroyers, averaging greater performance 
than the Columbia, which, with the three others that 
are about to follow as quickly as the plans can be com- 

pleted, will practically re-enforce the United States 
navy by $21,000,000 worth of ships, and that not only 
but also without the ex- 


except to say 


and quickly 


without cost of building, 
pense of maintenance and commission in time of peace. 
In conclusion, allow me to say that these ships will be 


American from track to keelson. No foreign materials 
enter into their construction. They are of American 
model and design, of American material, and are be- 
ing built by American skill and muscle.” 
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Effect of the Earthquake Shock in Constantinople. 

Mr. W. 8. M’Gregor, the engineer of the Imperial 
Ottoman Gas Work at Dolma-Baghtche, sends the fol- 
lowing to the Journal of Gas Lighting: 

A very severe shock of earthquake was experienced | & 
in Constantinople on the 10th of July, at 20 minutes 
past 12 P.M. ‘The tirst shock lasted about 40 seconds; 
and a second shock, less severe, was felt about 5 min- 
utes afterward. Considerable damage was done to 
property, and a number of houses were thrown down ; 
while fires of a serious character broke out in different 
parts of the city. But comparatively little loss of life 
took place. At the Imperial Gas Works, at Dolma- 
Baghtche, the water in the gasholder tanks suddenly 
overfiowed; while in No. 1 holder (a two-lift telescopic 
holder of 820,000 cubic feet capacity) the water rose 
suddenly and overflowed the tank, and as suddenly 
subsided. As the holder was cupped scarcely a sheet 
in the second lift, it uncapped and cupped again with 
startling rapidity; the girders and tie rods meanwhile 

















shaking violently, and appearing as if they would be 
wrenched away from the coiumns. The chimney stalk 
of the old works was badly cracked, and a portion of 


the top thrown down; but beycnd this, and the flood- | Gas 


ing of the inlet and outlet pipes of the different gas | 
holders, no serious damage was done. 
cracks about the buildings testify to the serious nature 
of the shock; and altogether, if possible, it is not an 
experience that one would care to undergo a second 


time.” 


Rlectric Mail Cars tn Brooklyn, N. Y. 

The Atiantic Avenue Railway Company bas recent- 
ly completed at its shops, Twenty-fourth Street near 
Fifth Avenue, an electric postal car designed by the 
company officials, assisted by the postal authorities 
of Brooklyn, patterned after the standard type of 
postal car used on steam railroad lines. 

Only half of the ear will be used for postal purposes, 
the other half being a smoking compartment. There/1 
are pigeonholes for distributing the mails, and hooks 
for holding the mail pouches open. Drop letter boxes 
are provided at each corner of this compartment. 

The exterior of the car presents a very handsome 
appearance. It is painted white, like the United States 
mail cars which are run on steam routes, the smoking | 
being lettered “Smoking Car.” The 
The car is 


compartment 
windows are covered with wire screens. 
mounted on a Brownell truck. 

Two of these cars will go into service immediately, 

Am Improved Alloy. 

Fifty parts of copper, forty parts of zine, and alu- 
minum in the proportion of two and a half per cent 
of the whole are taken. This is one example, but 
others may be obtained by varying the amounts of 
vopper and zine to the same proportion of aluminum. 

The mode of preparation of the alloy varies: Fora 
hard metal, the copper and aluminum are first mixed 
to form a copper alloy and the zine added in small 
pieces during continuons agitation of the molten mass. 

This gives a reddish alloy that takes a high polish. 
For a ductile :uetal the zinc and alaminum are first 
mised and the copper then added. This gives an alloy 
resembling brass. In both cases the metal is claimed 
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to be non-oxidizable, proof against sea water, and, to 
a large extent, against acids.—D. W. Sugg, London. 


4 





[AuGuST 11, 1894. 


a EEEHEHeEeEeEeEeEeEeeeeeeeee 


THE BROOKLYN MEETING OF THE AMERICAN 
ASSOCIATION. 

As an especial degree of interest belongs to the 
buildings in whose halls the American Association for 
the Advancement of Science is to meet next week, a 
brief description of them may interest the public. 
The opening general session and the opening sessions 
of the sections will be held in the Polytechnic 
Institute of Brooklyn, located on Livingston Street 
The building is very ample and of modern construe. 
tion, fully equipped for the scientific instruction of the 
thousand or more undergraduates who are pursuing 
the several courses required for the degrees of Bachelor 
of Science, Bachelor of Arts, or Civil Engineer, o- 
Electrical Engineer. Alongside this main building js 
the Preparatory Department, which has about eight 
hundred pupils in attendance. This institute, indeed, 
was originally founded, in 1854, as an academy ; but 
its curriculum has been steadily enlarged and extended 
to meet the increasing demands of a growing city, and 
larger buildings were required for the accommodation 
of the increasing number of students. Accordingly, 
in 1889-90, the Regents of the New York University 
granted an absolute charter for the Polytechnic Insti- 
tute, as it now exists, with a munificent endowment 
and a superior faculty ready for all the higher educa- 
tional work found in similar institutions elsewhere. 
While mathematics, the ancient and modern lan- 
guages, history, philosophy, ete., receive due atten- 
tion, especial facilities are afforded for the study of 
chemistry, electricity, engineering, architecture, the 
steam engine, and the natural sciences in general. 
The Spicer Library contains 5,000 volumes classified 
for special investigation and research. The gymna- 








po. |sium is remarkably well equipped, and the labora- 


tories, observatory, art studio and museum of natural 
sciences are equal to the needs of this admirable in- 
*°| stitution. And all these rooms and their contents are 
for the time at the disposal of the A. A. A. 8. by the 
generosity of the corporation. 

The Packer Institute is located on the corner of Liv- 
ingstone and Joralemon Streets, in ample grounds, 
with spacious leeture rooms, fine laboratories, libraries 
and scientific collections. This college is for young 
ladies, of whom nearly 1,000 are in attendance during 
term time. Its graduates enter the senior year of such 
colleges as Smith and Vassar. The building being 
near that of the Polytechnic Institute, some of the sec- 
tions will be assigned to rooms here. 

The evening addresses, receptions and closing ses- 
sion will be held in the Academy of Music and Art 
building, Montague Street. All these buildings are 





5 
mine: near each other and are within a block of the City Hall 


Square. 





THE WASTE OF COAL MINES AS A SOURCLE OF POWER. 
The readers of our columns have been kept informed 


* | of the work in progress at Niagara Falls for the utili- 
#@\zation of sonie of the power now running to waste 


over the great precipice. Recently the project has 
been attacked by our contemporary, Hlectricity, and 
the assertion has been made that there is little chance 
of its paying for some time to come, and that it has 
a dangerous rival in the culm heaps of the Pennsy!l- 
vania coal regions. Every coal mine in the anthracite 
region produces enormous quantities of coal dust, 
known as culm, which keeps on accumulating, as it 
has accumulated for many years. about the mines and 
coal breakers. This culm has good, calorific value, 
and recently manufacturers have begun to use it 
under their boilers. It can be bought for twenty-five 
cents aton. Mr. D. B. Atherton, the secretary of the 
Scranton Board of Trade, has given figures to show 
that with culm firing a horse power per annum will 





cost but $3.93. At Niagara Falls a horse power will cost, 
it is said, $15 per annum. It is evident that the culm 
bank is the cheaper. 

Of course this apparent difference is offset by other 
considerations. No account is taken of the capitaliza- 


8! | tion of the steam and electric plants required to utilize 


culm, but the difference in the quotations given is so 
great as to certainly give the economic advantage to 
culm as a source of energy. In utilizing culm we are 
disposing of a waste product and of an accumulation 


15623 | of man’s operations. In burning coal we are disposing 


of the accumulation of Nature’s riches. Natural gas is 


15525 | already on the wane, and sooner or later coal will be- 


come exhausted. Then will be the time for Niagara 
Falls and similar natural sources of power to do their 
part in the work of the world. But to-day there is at 


612 least a suspicion that the heavy capitalization of the 


Niagara Falls works will restrict greatly its domain of 


usefulness. 
Another point made is that the anthracite regions 


158%) ere more favorably situated for the distribution of 
155% | power than are Niagara Falls. On the whole, a very 
15512 | strong plea has been made for the culm bank as op- 


posed to the great cataract. 
Repeatedly in modern industries the question of 
capitalization has determined the success or failure 


ae enterprises. At Niagara Falls the power primarily 
oe costs nothing ; the capitalization and harnessing of the 





usm force of the cataract constitute the elements of cost. 
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The Growth of Cities, 

The comparative growth of American and foreign 
cities is one of particular interest to the American, to 
whom the increasing size of American cities is a matter 
of great pride. It appears, however, that according to 
statisties the growth of great foreign cities has been 
even more rapid than our own. In a recent number 
of the New Review, Mr. Stead makes the assertion 
that the growth of Chicagois by no means as remarka- 
ble as the growth of London; while Dr. Shaw, in the 
Century, gives some interesting comparisons which 
have been epitomized by the Sun. “ Beginning,” it 
says, “ with the capital of the German Empire, Mr. 
Shaw points out that in 1860 it was smaller than Phila- 
delphia ; since then it has added a million to its popu- 
lation. while Philadelphia has added but half a mil- 
lion. In 1870 Berlin had considerably fewer inhabi- 
tants than New York, the figures being 800,000 against 
950,000. In 1890, according to the official enumerators, 
Berlin had 1,578,704 inhabitants, against 1,515,301 in 
New York. Passing to the German city next in size, 
we find that in 1875 Hamburg had only 263,540 people, 
whereas Boston had 842,000. In 1890 Hamburg had 
569, 260, while Boston had but 448,000. Again,in the early 
seventies Hamburg and Baltimore were of equal size ; 
in 1890 the German city had beaten its American rival 
by more than 134,000. The third German city in re- 
spect of population is Leipsic, which has grown from 
127,000 in 1875 to 355,000 in 1890, having considerably 
distanced San Francisco, which was the larger in the 
year first named. In the same period Munich and 
Breslau have both beaten Cincinnati. Among the 
gains which we are wont to think remarkable during 
the decade from 1880 to 1890 may be mentioned that 
of Cleveland, from 160,000 to 261,000; that of Buffalo, 
from 155,000 to 255,600; and that of Pittsburg, from 
156,000 to 238,600, 

All of these were surpassed by Cologne, which in 
the same time increased from 144,800 to 281,800. The 
comparison is carried out by Mr. Shaw in great detail, 
and might have been pushed even further with sub- 
stantially equivalent results. We cite a few more 
notable examples of progress on the part of German 
cities. In 1880 Dresden had 220,000 inhabitants and 
New Orleans 216,000; ten years later the former had 
grown to 276,000, while the latter could show but 
242,000. Between 1880 and 1890 Louisville advanced 
from 123.758 to 161,129; in the same decade Hanover 
had risen from 122,800 to 163,600, and Konigsberg from 
122,600 to 161,500. It is fair to say that meanwhile 
Jersey City had slightly outstripped the two German 
towns, having increased from 120,722 to 163,003. In 
the decade mentioned, Frankfort-on the-Main and 
Newark were almost neck and neck, having started 
with 186,800 and 136,500 respectively, and having 
finished with 180,000 and 181,800. Weare accustomed 
to regard Minneapolis and St. Paul as astonishing 
instances of growth, yet between 1885 and 1890 
both were outdone by Magdeburg. Even Chem- 
nitz beat St. Paul, having had 110,800 against 111,000 
in 1885, and having attained in 1890 to 138,955 to St. 
Paul's 133,156. The area, however, of many German 
cities would be considered small according to the pre- 
sent American standard. Thus Berlin, Hamburg, 
Leipsic, and Munich, the four largest cities of Ger- 
mauy, cover each a superficies of only about 15,000 
acres. Viewed as a whole, the comparative statistics 
of the two countries sustain Mr. Shaw’s conclu- 
sion that, since the war of 1870, the urban centers of 
Germany have been gaining population even more 
oe than those of the United States.—Literary 

igest. 
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Importance of Slow Burning Construction 
for Buildings. 

The August number of the Engineering Magazine 
contains an excellent article by Mr. Edward Atkinson, 
on the enormous losses by fire, the results of ignorance, 
stupidity and neglect. He says: 

There are no more perfect examples of the art of 
combustible architecture than are to be found in most 
of the hospitals, asylums, college buildings and school 
houses. He has never been called upon to inspect 
more dangerous and unsuitable buildings than some 
of the larger hospitals, especially one for the insane, 
which he was once asked to protect as far as he could. 
The power of invention had been exhausted in making 
that building unsafe and unfit for its use, and that has 
been the common rule rather than the exception down 
to a very recent period. He does not insist upon an ab- 
solute fireproof construction of all buildings, as that 
would be impracticable, owing to the heavy costs ; but 
he strongly advocates a better use of ordinary building 
materials, whereby the fire cannot so rapidly spread, 
thus giving time for extinguishment. 

For instance, wherever the mill floor, suitably con- 
structed of three inch plank, grooved and splined, cov- 
ered with one inch top boarding, laid on timbers eight 
or ten feet on centers, has been made continuous— 
that is to say, without any break for belt holes, open 

elevators, or open stairways—it has never been burned 
through by a fire upon the floor or by fire passing 
through the floor above, except in one instance, and 
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that was in a warehouse where a pile of jute bales 
took fire in a place where it could not be reached, The 
firemen then put water through the hole from open 
butts and drowned it out. Fires on such mill floors 
have been held, not only in the building, but in the 
room where they originated. 

Again, iron posts have been crippled or sprung by 
heat a great many times at an early period in a fire. 
A wooden post of suitable size has never burned off 
until other parts of the building were already destroy- 
ed. They have in one instance resisted for hours fire 
which destroyed granite posts near them by reducing 
them to sand—the granite measuring 12 by 12 inches. 
In this instance oak posts were put in between the 
original posts of granite to bear an added weight of 
machinery. When the fire came, the oak sustained 
the whole load. 

To repeat, the mill floor properly constructed and 
rightly guarded has sufficed to hold fires not only in 
the building but in the room in which they have ori- 
ginated, until the mill fire department or the public fire 
department could extinguish the fire. The wooden 
mill post of suitable size will last longer than the floor. 
The miil floor possesses this very great advantage over 
the ordinary joisted floor; fires may be readily swept 
away between the timbers either by sprinklers or by 
water from hose pipes; while in the joisted floor or 
floor laid over plank on edge 18 inches to 24 inches 
apart on centers, the fire will burn on one side of the 
joist or plank while the water is playing on the other 
side. 


WHAT MILL CONSTRUCTION IS, 


I. Mill construction consists in so disposing the tim- 
ber and plank in heavy solid masses as to expose the 
smallest number of corners or ignitable projections to 
fire, to the end also that when fire occurs it may be 
most readily reached by water from sprinklers or 
hose. 

II. It consists in separating every floor from every 
other floor by incombustible stops—by automatic 
hatchways, by incasing stairways either in brick or 
other incombustible partitions— to the end that a fire 
shall be retarded in passing from floor to floor to the 
utmost that is consistent with the use of wood or any 
material in construction that is not absolutely fire- 
proof. 

III. It consists in guarding the ceilings over all 
specially hazardous stock or processes with plastering 
laid on wire lath or upon dovetailed lath or by plaster 
board of a suitable kind, following the lines of the 
ceiling and of the timbers without any interspaces be- 
tween the plastering and the wood ; or else in protect- 
ing ceilings over hazardous places with tin or other 
suitable metal, but not with zine. 

IV. It consists not only in so constructing the mill, 
workshop, or wa,ehouse that fire shall pass as slowly 
as possible from one part of the building to another, 
but also in providing all suitable safeguards against 
fire. 

V. It consists in laying the top floor and the outer 
boarding of the roof over mortar, plaster board, or 
some other fire retardent between it and the plank, 
where the maximum of safety is to be attained. 


WHAT MILL CONSTRUCTION IS NOT. 


L. Mill construction does not consist in disposing a 
given quantity of materials so that the whole interior 
ofa building becomes a series of wooden cells ; being 
filled with concealed spaces, either directly connected 
each with the other or by cracks through which fire 
may freely pass where it cannot be reached by water, 
That is the common practice now named ‘‘combusti- 
ble architecture.” 

II. It does not consist in an open timber construc- 
tion of floors and roof resembling mill construction, 
but of light and insufficient size in timbers and thin 
planks, without fire stops or fire guards from floor to 
floor. 

III. It does not consist in connecting floor with 
floor by combustible wooden stairways incased in 
wood. 

IV. It does not consist in putting in very numerous 
divisions or partitions of light wood. 

V. It does not consist is sheathing brick walls with 
wood, especially when the wood is set off from the wall 
by furring, even if there are stops behind the furring. 

VI. It does not consist in permitting the use of var- 
nish upon wood work over which a fire will pass with 
the speed of a race horse. 

VIL. It does not consist in leaving windows exposed 
to adjacent buildings unguarded by fire shutters. 

VIII. It does not consist in permitting the storage of 
very combustible goods without protecting the ceil- 
ings with solid plastering, plaster board, or metal. 

TX. It does not consist in leaving even the best 
constructed building in which dangerous occupations 
are followed without automatic sprinklers and with- 


/out a complete and adequate equipment of pumps, 


pipes, and hydrants. 
X. It does not consist in using any mvre wood in 
finishing the building after the floors and roof are laid 





than is absolutely necessary, there being now many 
safe methods available at low cost for finihing walis 














and constructing partitions with slow burning or in- 
combustible material. 

The importance of these suggestions will be under- 
stood if we reflect for a moment upon the vast aggre- 
gate of property values annually destroyed by fire. 
Mr. Atkinson says : 

The waste of property by fire is increasing year by 
year, in undue proportion to the increase of property 
at risk. Last year’s ash heap in the United States has 
been computed in excess of $150,000,000, In order to 
ascertain the true measure of the fire tax we must add 
to this some $60,000,000 to $70,000,000 as the cost of sus- 
taining insurance companies, by which a part of the 
loss is distributed throughout the community. To 
this again must be added the cost of sustaining fire de- 
partments, which came to $25,000,000 some years ago, 
when I first investigated this subject. Thus the meas- 
ure of this fire tax in the past year cannot have been 
less than $250,000,000. That is the penalty which we 
pay for ignorance, stupidity, carelessness, and crime, 
for which the responsibility must be distributed mainly. 
among owners of buildings, though shared in part by 
occupants, architects, and builders, 


The Padrone Bobbers., 


The merciless exactions of the Italian padrones in 
our large cities, and some of the efforts now being 
made in Boston to suppress them, are described by Dr. 
Edward Everett Hale in Lend a Hand for June; 

“The word ‘boss’ is none too Lonorable in its 
broader sense, but the boss of a working party who 
are taking up the streets may be a Christian gentie- 
man of the type of Sidney. These Italian bosses have 
none of his duties. They are not the foremena who 
preside over the workmen or give them their direc- 
tions ; they are simply an avowed class of middlemen, 
whose intention it is to make as much money, on the 
one hand, from the contractors for labor, and, on the 
other hand, from the laborers, as they can squeeze out 
of either party. 

“They do this in this way: They say to the labor- 
ing man, ‘ You must give me a benus for finding work 
for you.’ This bonus ranges from two to six dollars. 
They say, in the second place, ‘When 1 have found 
work for you, you must live in certain tenements 
which I shall provide for you.’ These tenements are 
of the lowest grade, while the rent is such as belongs 
to much more comfortable apartments, They say, in 
just the same way, ‘You must buy your food at my 
shops ; the food also is of the lowest grade, and the 
price is much more than it is worth, The laborer is 
thus bound to the boss by all the ties by which, in the 
lowest regions of the South now, the poorest negro is 
bound to the person from whom he hires his land. 

“After this miserable arrangement has been made, 
the boss, at his convenience, agrees with some con- 
tractor that he willfurnish ten, twenty or forty work- 
men, and he does so. Very probably the contractor 
pays him $1.75 aday for the workmen, of which he 
pays to the workmen $1.50. The workman cannot help 
himself, and has to take what he can get. More likely, 
at theend of ten or twenty days, the workman is 
turned off by the boss, who by this time wants to hire 
other laborers who will pay him a new bonus or en- 
trance fee. The laborer has no remedy against him. 

“The so-called boss, having thus got the laborer 
pretty much in his power, establishes a bank, as he 
calls it. This is a place where he takes the money 
which these poor Italians wish to remit to Italy, and 
provides for them bills of exchange. Nobody knows 
how much he makes them pay for the exchange ; and 
that is comparatively unimportant when one considers 
the other result, which is that three of these bankers 
have, this winter, abandoned the business of banking, 
and retired to parts unknown, with $90,000 which be- 
longed to these poor people. Thus far legal remedies 
have been vain ; so useless, indeed, that it is said that 
one of these persons, having apparentiy spent bis share 
of this plunder, has come back to Boston and is about 
to attempt a similar enterprise again. 

“It is almost inconceivable that such a tissue of 
fraud should have been woven under our own eyes 
here, among people who have, at least, the rights of 
dogs or monkeys if they have not the rights of men.” 


ee ee ——— 
Strawberries vs. Goat, 


Strawberries have for a long time had a well-estab- 
lished reputation as a remedy forthe gout. Dr. A. 
George, in the Annales de la Société Horticole de 
P Aube, tells us that in the last century the great bot- 
anist Linneus, who was gouty, had much cause to 
extol the action of the fruit in this disease, At this 
epoch, when uric acid was unknown, he had the 
prescience that the chemical cause of gout was iden- 
tical with that of gravel, and he expressed himself in 
a picturesque manner to one of his friends when he 
wrote to him: “I have the gout and you have the 
gravel; we have married two sisters.” The only 
method that Linnwus found of easing his gout was by 
an abundant use of this fruit, to which he has made 
a graceful acknowledgment in his writings. 
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The Rifle Balle of the Future. 
The reduction of the caliber of guns is necessarily 
accompanied with a diminution in the weight of the 


projectile. The length of the latter, in fact, cannot 
exceed a certain limit, beyond which it would no 
longer have sufficient stability in its trajectory. It 
would, therefore, be of considerable interest to have at 
our disposal, for the manufacture of rifle balls, a metal 
of reasonable price and heavier than lead. One of the 
metals napon which hopes may be founded, remarks 


the Revue d’ Armes Portatives et de Tir, is tungsten. 
This metal, which is almost as hard as steel, has a 
density varying from 17 to 193, say one and a half 
times that of lead. By reason of such qualities, balls of 
tungsten, of equa! dimensions, possess a power of pen- 
etration much greater than that of lead. Thus, a 
tungsten ball penetrates a steel plate 3 inches in thick- 
ness at a distance of 650 vards, while a similar one of 
lead penetrates a 2% inch plate at 325 yards only. The 
present obstacle to the use of tungsten is its relatively 
high price, but there are indications that this will soon 
be lowered to reasonable figures. 


——— 
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NEW TOOL SHARPENER. 

There is perhaps no better gauge of the ability of 
an artisan than the appearance of his tools after he 
has sharpened them. 

Mechanics are not common who can sharpen a tool 
so as to give its smooth plane surfaces a correct angle 
and a clean edge. Recognizing this fact, Messrs. Ezra 
F. Bowman & Co., of Lancaster, Pa., have brought 
oat a simple but effective device for holding tools 
of various kinds while being sharpened. This device, 





which is shown in the annexed engraving, consists of a 
yoke in which is journaled a roller designed to roll 
upon the surface of the stone on which the tool is to be 
sharpened, a post inserted in the yoke and capable of 
being adjusted to any desired angle, and a tool-hold- 








GRAVER, DRILL AND TOOL SHARPENER. 


ing clamp inserted in the end of the post and adjusta- 
bie in a plane at right angles to the plane of rotation 
of the post. It will thus be seen that the tool may be 
readily adjusted to form any angle with the abrading 
surface. The milled nuts serve to clamp the parts in 
any desired position. 

The collar on the tool clamp and the base of the 
post are graduated to permit of reproducing any par- 
ticular adjustment. 

While this tool is more especially designed for sharp- 
ening jewelers’ and engravers’ tools, it is applicable to 
other uses. 

It is particularly usefal in sharpening gravers of va- 
rious kinds, flat and twist drills, and many other small 
toole which, without the aid of this instrument, can be 
sharpened only with considerable difficalty. 

—_ tO 
The Phonograph in the Class Boom. 

Professor McKendrick, of Glasgow University, car- 
ried out an interesting experiment in his physiology 
class one day recently. The occasion was the formal 
closing of the summer session, and the professor gave 
a practical demonstration of the ability of the phono- 
graph to deliver the lectare which he had previously 
spoken into the instrament. The words were distinctly 
heard in every corner of the class room. Of late, sug- 
gests the Christian Commoneealth, such “ demonstra- 
tions” on the part of noisy students have occurred and 
recurred in certain of the medical classes in the uni- 
versity that tho suggestion to substitute the phono- 
graph for the personnel of the lecturer may not seem 
altogether far fetched. 
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“Hetto! What do you want !” exclaimed a parrot 
the other day, when a robber entered an apartment 
house up town. The thief had adroitly seized some 
clothing and was making off with it when the voice of 
the bird called the cecupant’s attention to the intruder, 
who was quickly arrested and taken to the police 
station. 








Scientific American, 
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Punches, 

A large number of tests of punches of different forms 
were recently made by Mr. George 8. Allen. The ob- 
ject of the experiments was to determine: (1) Which 
of the various shaped punches now in common use for 
punching iron and steel did its work with the least 
maximum pressure and the relation of unit stress to 
distortion as the punch passed through the plate; (2) 
the effect of clearance upon the power required by the 
punch; and (3) the effect of the form ef punch and the 
amount of clearance upon the tensile strength of the 
punched plate. The results of the test may be sum- 
marized as follows : 

1. A punch to work easily and not injure the metal 
should not be cupped out. 

2 A double punch, that is, one which first punches 
a small hole and then reams it out by means of a shear- 
ing counter-panch, leaves the plate stronger, but re- 
quires at least twice the power necessary to run a flat 
punch. 

8. The ordinary flat punch leaves the plate about 90 
per cent as strong as a drilled and reamed plate. 

4. A milled spiral punch is preferable to one which 
has the spiral cut in a lathe. 

6 A single spiral requires less pressure than a double 
one, and leaves the metal about as strong. 

6. A single sloping or whistle-shaped punch does its 
work with the least consumption of energy. 

7. Between the limits of 0 01 inch and 0°05 inch clear- 
ance has no effect on the power consumed by a punch 
or upon the strength of the punched plate.—Zngineer- 
ing. 
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Tests of Bullet-Proof Clothing. 

An example of bullet-proof clothing, claimed to be 
equal to that of the famous German inventor, Herr 
Lowe, has been produced in this country. John F. 
Lennard isthe inventor. An exhibition was recently 
given at the Imperial Music Hall, this city, Marks- 
man Johnstone took his place on a platform in the 
center of the auditorium and fired at a corrugated steel 
plate with a Winchester rifle. Sixteen boards seven- 
eighths of an inch in thickness nailed together, with a 
seven-eighthe of an inch space between each, were then 
placed before the steel plate. Two shots fired traversed 


. | the fourteen inches of pine wood and struck the plate. 


Lennard, the inventor, then donned his bullet-proof 
shield, coneave in shape. It covered less than a foot 
and a half square of his chest. With chalk a small 
bull’s eye was made in the center. Johnstone aimed, 
and at the command of fire, given by Lennard, 
he discharged his rifle. Lennard trembled visibly as 
the bullet struck, but he was unhurt. As represented 
the act is certainly a remarkable one. Lennard de- 
clines to divulge the secret of his fabric. He asserts 
that, unlike Maxim’s, there are no steel plates con- 
cealed in the shields, proof of which he will furnish by 
permitting their being tested by means of a brace and 
bit. 

—_o_COCOSD OO 
How to Make Milk Suger. 

Prof. C. L. Penny, of the Delaware Experiment 
Station, gives the following : 

The skim milk is heated in a suitable wooden or 
tin tank to about 120 deg. F. To this, for each 100 
pounds of milk, one and one-half pounds of sulphate 
of alumina is added in the form of a hot solution. 
The curd precipitates at once or ina very few min- 
utes. The clear whey is then separated from the curd 
by filtering through wire gauze. It is next heated to 
not less than 180 deg. and about one-fourth pound 
of powdered chalk to each 100 pounds of milk is 
added. The excess of sulphate of alomina is precipi- 
tated, together with some nitrogenous matter in the 
whey not precipitated by the first treatment. From 
this precipitate a perfectly clear filtrate may be ob- 
tained, the large part by simply drawing off, the last 
portion by filtering through duck filters. This clear 
juice contains sugar, some sulphate of lime, and still a 
small residue of nitrogenous matter. To pre- 
vent foaming, which would greatly retard the work or 
canse a loss of much of the sugar, a treatment with 
ground oak bark, or its extract, has been found thor- 
oughly effective. 

It is indeed believed to be, if not a necessary part of 
the process, at least one that will greatly facilitate it 
and diminish the loss. From three to four pounds of 
ground bark for every 100 pounds of milk is found to 
be enough. Instead ofthe ground bark, from two- 
fifths to one-half pound of commercial tanner’s extract 
of oak bark is more convenient and equally sufficient. 
Bone-black also attains the same end, but it is not re- 
commended on account of the time, trouble and ex- 
pense of the treatment. The whey thus purified is 
boiled in a vacuum pan just as are sugar juices. The 
crude, almost black product is first boiled to prevent 
moulding and afterward purified by being redissolved, 
passed hot over bone-black till it is colorless, and again 
evaporated to the point of crystallization. The puri- 
fied sugar must be dry to prevent moulding. 

It is estimated that with this method about 65 per 





cent of the refined milk sugar in skim milk, or about 
3}4 pounds of commercial milk sugar per 100 pounds 
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of skim milk, can be recovered at a cost of about 13 
cents per pound, which might be reduced with expe- 
rience. The price of milk sugar during the year (1891) 
is quoted at 24 cents. The profit from working 5,000 
pounds of skim milk perday, with milk sugar at 20 
cents per pound, is calculated at $21.09; and with sugar 
at 15 cents, $12.96. 

It is also believed that with actual experience the 
yield could be increased and the cost diminished from 
the figures given above, which are intended for the 
simplest form of plant, just such as is actually neces- 
sary tothe profitable conduct of the business on a 
fairly large seale. The estimates are intended to be 
entirely safe and to overrate the expense and un- 
derrate the profit, rather than the reverse.—Rura/ 
Pacific. 
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AN IMPROVED CHECK REIN SUPPORT. 

The combined check rein support and winker stay 
shown in the illustration has been patented by Mr. 
Joseph Carter, of Blyth, Ontario, Canada, the over- 
check bit being also shown by itself under the horse’s 
head. This support for an overdraw check is designed 
to prevent the check rein from wearing or rubbing 
against the head of the horse, and the winker stay is 
so attached that the blinds or winkers may be readily 
adjusted at any desired angle to the animal's head. 
The support consists of a face cross bar of leather, or 
metal and leather, having felt on its inner side, and 
resting on the animal’s face, where it is held by 
means-of two side bars, preferably of spring steel, 
leather covered. The bars are curved so as not to 
touch the animal’s face, and their upper ends are at- 
tached to the crown strap of the bridle, which may 
also be of felt or similar material on its under side. 
There are loops or sockets, each with friction rollers, 
on the side bars, through which pass the rearwardly ex- 
tending members of the overdraw check, rendering it 








CARTER’S CHECK REIN SUPPORT. 


very sensitive to every movement of the horse’s head. 
The winker stay consists of a rod with a shank adjusta- 
ble by a set screw in a slideway in the central portion 
of the face bar, the rod having in its ends sockets in 
which the wires constituting the frames of the winkers 





Explosion of a Silvering Mixture. 

Sanderson Drury, a youth of 18, was nearly blinded 
recently by the explosion of a mixture of nitric acid 
and mercury. Drury had a brass watch chain, and he 
was anxious to turn it into silver. He learnt the secret 
how to do this from one of the itinerant lecturers who 
attend Shipley Market, and he paid a visit to a chem- 
ist and purchased a mixture of nitric acid and mercury, 
which was supplied to him ina bottle. He had not 
gone far from the shop when the bottle was blown to 
pieces, the glass and the acid striking Drury in the 
face. At first it was thought by bystanders that the 
youth was killed. They conveyed him to the hospital, 
where Dr. Foster found that there were serious injuries 
to the eyes and face. The usual remedies were applied 
and the patient is going on as well as can be expected, 
although he has not yet regained his eyesight.— York- 
shire Hvening Post. 


Artificial Silk. 

The process of producing “artificial silk,” invented 
by Dr. Lehner, was shown to a party of scientists, etc., 
at Bradford recently. Waste cotton, wool, jute, or 
other suitable material is reduced to an emulsion by 
means of a mixture of nitric and sulphuric acids, 
when it is formed into threads by forcing it through 
glass tubes of smal! bore, and is passed over a series 
of rollers and wound in the ordinary way on bobbins. 
Before the artificial silk is used in manufactures, or is 
sold, it is denitrated to destroy the explosive proper- 
ties, and is also rendered uninflammable, which will 








render it suitable for many purposes, especia!ly as it is 
said to resemble real silk very closely. 
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MANUFACTURE OF WHISK BROOMS. 

Broom corn, from which brooms are made, comes 
principally from the Western States. The seeds are 
sown in'May or June, about one foot apart, in rows. 
In about three months’ time the stalk reaches to the 
height of from eight to twelve feet; the top ends, 
which contain the whisks, are then ready for cutting. 
The stems are first bent over about one foot below the 
whisks and then cut off and packed into wagons and 
earted to the barns to be scraped and dried. After 
drying it is packed into bales weighing from 250 to 400 
pounds each and shipped to the broom manufacturers. 
The first operation is sorting or selecting the stock, 
the finest and greenest being used for the best brooms. 
After sorting the material is scraped. The scraper con- 
sists of a cirealar revolving cylinder nineteen inches in 
length and twelve inches in diameter, the surface of 
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material on each side and wiring and tacking them 
down as before. The hur! is then fastened on the out- 
side in about the same manner. The rough edges are 
then trimmed with a knife and the broom sawed off 
from the barrel. A good hand can form about 150 
brooms in about ten bours. The brooms are then 
taken to the sewing vise to be stitched. A broom is 
fastened securely in the jaws of the vise, the top part 
projecting above about three inches. The operator 
then takes a flat oval-shaped steel needle threaded in 
the center with fine linen cord or silk and passes it 
through the brush, securing the end. The cord is then 
wrapped tightly around the outside of the brush and 
the needle pushed through back and forth, each stitch 
passing over and under the outside cord, which is 
drawn taut, securing the whisks and giving shape and 
form to the broom. Brooms are sewed with from one 
to three strings. The needles are 
six inches in length and double 
pointed, having the eye in the 
center. From ten to twelve 
stitches are taken in every seam, 
taking up about thirty-six inches 
of cord. A good hand can stitch 
about 600 single seam brooms per 
day. After sewing they are re- 
scraped and then clipped into 
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Paris Exhibition of 1900. 

Thirty-six projects for what is called the Clou, or 
main attraction, of the Paris Exhibition for 1900 have 
been sent in to the special sub-committee. The well 
known engineer, M. Armengaud Jeune, proposes the 
offering of handsome prizes for solutions of the 
three problems, transmission of sight to a distance, 
chromophotography on paper, and electric lighting 
without focus, by cold light with the aid of elec- 
trie undulations of great frequency. M. Flaw- 
marion, the astronomer, proposes a shaft show- 
ing the various geological epochs with their inhabit- 
ants, and also an arrangement by which the specta- 
tor would witness the revolution of the earth as if from 
the surface of the moon. M. Trouve, the electrician, 
advocates a luminous cascade falling from the upper 
platform of the Eiffel Tower and also a luminous 
fountain rising to the same height. A bridge, 100 
meters, or 880 feet wide, is to be thrown across the 
Seine opposite the Invalides, and lined on either side 
with houses and shops like the old Pont Neuf and old 
London Bridge. 

+ 
Another Cable Laid between EKurope and America, 

The final splice of the Anglo-American Telegraph 
Company’s new cable was made at 11 A. M., Greenwich 
time, July 27, and the laying of the iargest cable 





across the Atlantic was then successfully com- 
































which is covered with iron 
pins. These pins are placed 
in V-shaped rows about six inches apart, 
each row containing about fifteen oar- 





pleted. The time taken in laying the new 
cable was the shortest on record. The expedi- 
tion left Heart’s Content, N. F., on July 15, in 
the afternoon, and the final splice was made on 

































shaped pins two inches in height and 
about one inch apart. The operator 
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presses a bunch of the whisks containing 
the seeds against the revolving cylinder, 
the teeth of which, traveling at the rate 
of 850 revolutions per minute, tear 
through the material, scraping off the seed from the 
whisks. If the material is old, having lost its green 
appearance, it is dyed. The stalks are then clipped 
off and the whisks made of an even length. The best 
and straight whisks, which is called burl, grows in the 
center of the stalks. It is kept separately from the 
rest and is placed on the outside when forming the 
brush. The next operation is winding or forming the 
brooms. A circular piece of wood about three inches 
in length and about three-quarters of an inch in diame- 
ter is fastened into what is called the broom barrel. 
Connected to the machine is a reel of No. 22 iron wire, 
the end of which is tacked to the circular stick in the 
barrel. The operator then takes a quantity of the 
poorer quality of the whisks and places them around 
the stick, starting the machine in motion, which causes 
the barrel to revolve, which, in turn, wraps the wire 
tightly around the whisks to the stick. After two or 
three turns of the wire has been taken the shoulder of 





the broom is then formed by putting a bunch of the 
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MANUFACTURE OF WHISK BROOMS. 


sizes. The ends are then sheared and curried to free 
the brooms of surplus seed. The handles, which are 
made of bone, ivory, wood, etc., are then glued on and 
the brooms stood up to dry. They are then packed 
into boxes and are ready for market. Twenty hands 
ean turn out about from 75 to 80 dozen brooms per day. 
The green stock is the best for broom making, it bring- 
ing from five cents to six and one-half cents per pound 
by the ton wholesale. If too ripe, the color of the 
material being reddish, the stock loses in value about 
three cents per pound. The sketches were taken from 
the plant of F. H. Bookhop, New York City. 
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It is estimated that the yearly passenger trips on 
ferryboats between New Jersey and New York num- 
ber 70,000,000; that the total for all New York ferries 
will exceed 170,000,000; that the number of boat trips 
equals 1,800,000, and the number of teams carried 
5,000,000. This immense traffic is carried on with re- 








markable safety. 






the morning of the 27th, or less than twelve days. As 
the Irish shore end was laid in less than two days, the 
total time taken was inside of two weeks, a most re- 
markable achievement when it is considered that this 
eable is of the heaviest type ever laid. 

A curious coincidence in connection with its compie- 
tion is the fact that the final splice was made on the 
anniversary of the day on which the first suecessful 
cable was landed at Heart’s Content in 1866, twenty- 
eight years ago; and not only the same date, but_on 
the same day of the week. 

The new cable is laid between Heart’s Content and 
Valentia, Ireland. This cable has a larger conductor 
than any cable ever laid. It contains 600 pounds of 
copper per nautical mile, This increase of copper in 
the conductor means a proportionate increase in the 
speed of transmission. The new cable has, therefore, 
the greatest capacity of all long cables. it is conse- 
quently a valuable addition to the telegraph facilities 
between America and Europe. 
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The Bullding of a Battleship. 

Albert Franklin Matthews describes in an article, 
“The Evolution of the Battleship,” in the July Cen- 
tury, the great shipyards of the Cramps, where our 
monster sea dragons are hatched out. Mr. Matthews 
Says: 

THE CRAMP SHIPYARD. 

“The Cramp shipyard has nearly a quarter of a 
mile of water front. Along this frontage are ships in 
various stages of construction, some on the stocks and 
some in the water, illustrating almost every step in 
the building of a vessel. Here, near the entrance to 
the yard, isan acre or more of punching machines, 
enormous contrivances that, as they close their jaws, 
with their ungainly teeth bite out holes for rivets in 
the plates and frames as easily as a farmer's wife 
takes out the core of an apple. Over there is a steel 
echecker-board frame into which big pins are set in a 
eurve. Against the pins stalwart sledge swingers, 


a 





half naked, bend the cherry red frames and plates, as 


they are slid out of the furnace, into the shapes they 
must assume for use in the vessels. Hereis a great 
row of blacksmith forges. Over there is a building 
where a dozen monster boilers are in construction, and 


where a traveling crane lifts and moves them as easily 

as a hotel porter does big trunks. Here are big ship 

engines, some set up and some taken down. Here are | 
foundries where manganese bronze screws are cast, 

and where brass and fron are fashioned into a thou- | 
sand forms. Here is the great mould loft where every 
line in the ship is laid 
counterparts of the vessels are made before the stee 
construction begins. Here are the wood-working | 
shops, the gun factory, the great store house, and | 
there is the floating derrick that can pick up a seventy 
ton boiler, move it 900 feet, lift it high in the air, and 


place itin a ship in thirty minutes; with as careful 
an adjustment as a watchmaker uses in fitting a move- 
ment in its place. And here are 5,000 men employed 
in various capacities — machinists, woodworkers, 
moulders, and perhaps most noticeable of all, riveters | 
in sets of three, oné man to hold a big sledge against 


the red hot rivet, and two, one a right-handed worker 
and the other left-handed, to pound it until it beeomes 
a partof the ship. Sothe work goes on until after 
about two 
cations becomes a living thing. 

“Ip putting this ship together the same lecthede| 
are used asin a merchantman. The keel is first laid 
on big blocks, arranged at intervals of about three 
feet, on an incline of about five-eighths of an inch to 
a foot, so as to give the requisite pitch in launching. 
The Paris had an incline of naif an inch to the foot, 
but for the battleships, which are shorter and nearly 
as heavy, a steeper incline is required. After the 
keel is laid the two frames in the center of the boat are 
put up, and then others fore and aft follow until the 
stern post and ram are fixed into place, The plates 
on the sides are riveted on, and it is not until the hull 
is half finished that we notice a radical difference be- 
tween it and the jull of the merchantman, Then we 
catch the first glimpse of the protective deck. This is 
a turtle- back of steel, from three to four inches thick, 
reaching from side to side, and in most naval vessels 
from bow to stern. At the sides it extends about 
three feet below the water line. Below this deck are 





the engines, boilers and a spare steering apparatus. If 
a shot could get through the sides of the vessel it 
might kill nen—that is to be expected in warfare—but 
it must pass through this sloping inner deck of steel 
before it can disable the vital parts of the vessel. It is 
this protective deck that makes valuable the cruisers 
that at present constitute the main strength of our 
A shot might go throagh their pasteboard sides 


navy 
easily, but it would be a long time before the engines 
would be disabled in an engagement. It is on this pro- 


tective deck that the steel fort of the Indiana reste 
From the ends of the redoubt this protective deck runs 
fore and aft, to bow and stern, and if all this frail part 
of the vessel were shot away, the ship could still float 


and fight. 


LAUNCHING DAY. 


“So the building goes on until the launching day 
comes, and two broad ways are built against the bot- 
tom of the vessel, and the keel blocks on which it has 
been resting are knocked away. In the launch of the 
Indiana Mr. Nixon ran a rowof electric lights beneath 
the bottom of the vessel, adding another innovation 
to the details of American shipbuilding. Each launch- 
ing way consists of upper and lower planking, be- 
tween which is spread thousands of pounds of the 
best tallow. At the bow of the boat these upper and 
lower planks are clamped together, and when all is 
ready they are sawed apart and the vessel starts. The 
upper part of the ways slides into the water with the 
vessel, and the lower part with the smoking hot tal- 
low remains stationary. A launch in these days is so 


smooth and soon ended, rarely occupying more than 
twelve seeonds from start to finish, that one scarcely 
realizes its difficulties. Three things are absolutely 
necessary: It must be on time, when the tidal water 


Scientific American. 





accomplished without straining. So complex a thing 
is a launch that the careful engineer in charge is able 
to estimate the strain on every part of the vessel for 
every position it occupies, at intervals of one foot, on its 
way down the incline. There is one supreme moment. 
It is when the vessel is nearly two-thirds in the water. 
The buoyancy of the water raises the vessel and 
throws its weight on its shoulders. Here is where the 
greatest danger of straining comes, and should the 
ways break down, the vessel would be ruined, a mat- 
ter of nearly $2,000,000 in a ship like the Indiana when 
it was launched.” 





Intra-Coastal Canals, 


Professor Lewis M. Haupt, Consulting Engineer of 
the Trades League of Philadelphia, presents in the 
New Science Review an article which emphasizes the 
position taken by the Review of Reviews for June as 
regards the importance of constructing interior canals 
along the Atlantic Coast. He says: ‘ Probably no- 
where in the world do there exist so great physical pos- 
sibilities or so imperative commercial necessities for a 


|deep water canal as along the Atlantic sea-board of 


the United States. This coast line, from Cape Cod to 
Florida Reefs, is a succession of sand bars, dunes and 
islands, inclosing large bays, sounds and navigable 
streams, and having comparatively few inlets where 
deep-draught vessels may safely penetrate this enciente 
of sand, and find a safe refuge from storms. The 


| great risks to maritime rty are shown by the re- 
iown, and f hich wooden | ® propescy y 
2 has gala 2c Sg r | ports of the Life Saving Service, which state that for 


the yearending June 30, 1893, the value of the vessels 
risked between Capes Cod and Hatteras was $2,825, 765, 
while their cargoes aggregated $962,375, making a total 
of $3,788,140. The number of disasters during the 
year was 214, and the value of the property destroyed 
was $1,146,395, while that saved was valued at $2,641,- 
741—so that 29 per cent of the property risked was 
lost. The greatest number of disasters (66) occurred 
that year in the Second District, which embraces the 
coast of Massachusetts, and the next largest number 
was on the coast of New Jersey, where there were 47 
wrecks. 

“From New York Bay to the Delaware Capes, 170 


years the ship that existed only in specifi- | miles, there are no harbors of refuge, and even the 
| Delaware Break water is no longer available for deep- 


draught vessels, while to the coasters it has proved 
very disastrous, for within a period of eighteen months 
no less than fifty vessels have been wrecked within its 
shelter. 

“ This is bat one of many good reasons for the im- 
mediate opening of a capacious interior water-way 
along this coast. A more convincing and practical one, 
however, is the economy which would be effected by 
the great reduction in distance between our populous 
centers of industry. Thus the Cape Cod Canal, which 
is projected to connect the waters of Buzzard’s Bay 
with Cape Cod Bay, at Sandwich, and is about 9 miles 
long, will reduce the distance between Boston and 
New York from 398 to 250 miles, a saving of 140 miles, 
or 35 per cent. The canal across New Jersey, from the 
Raritan Bay to the Delaware River, 34 miles long, 
would reduce the distance from 273 to about 90 miles, 
effecting an economy of 183 miles, or over 67 per cent; 
while the enlargement of the present Chesapeake and 
Delaware Canal, with a 10 feet draught and a length 
of 14 miles, would reduce the distance by water be- 
tween Philadelphia and Baltimore from 430 to 112 
miles, a saving of 318 miles, or 74 per cent. 

“Thus it will appear that by the reconstruction 
or enlargement of 57 miles of canals, the present 
outside distances between these populous centers 
could be reduced from 1,101 to 452 miles, a saving of 
60 percent. This in itself would be an ample justifi- 
cation for the expenditure of a very large amount of 
capital to secure the result, but the physical conditions 
of the country which would be traversed by these 
canals is such that the actual cost of construction 
would be comparatively small. The estimated cost of 
the New Jersey link is $12,500,000, while the Dela- 
ware enlargement could be completed to tide level for 
$5,000,000, with the improved machinery now available. 

“As the tonnage now afloat on the waters from 
Long Island Sound to Chesapeake y amounts to 
over $70,000,000, of which a large percentage would be 
greatly benefited by the creation of these connecting 
links, there would seem to be no question as to their 
financial success; and the dense population tributary 
to this highway of commerce is a sufficient guarantee 
to the statistician of an ample revenue from the exist- 
ing and rapidly increasing traffic of this canal.” 


_—- 


THE official full power forced draught trial of her 
Majesty's ship Ferret, built by Messrs. Laird Brothers, 
of Birkenhead, has been conducted with satisfactory 
results. The mean speed on the measured mile was 
27°62, the maximum speed attained being 28°4 knots. 
The speed for the three hours was 27°51 knots with 
175 pounds steam and 361 revolutions. The Ferret is 
the first of the new class of 27 knot torpedo boat de- 








is highest; it must be of smart speed, so as not to stick 
on its downward journey to the water; and it mast be 


stroyers, her displacement being 258 tons. No. 97 
Torpedo Boat, built by Laird Brothers, Birkenhead, 
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on her three hours’ full power trial, made six runs on 
the measured mile, as follows : Steam, 170 pounds ; re- 
volutions, 368 ; speed, 23°71 knots; and I. H. P., 1,690. 
The speed for the three hours, 23°35 (knots, was well 
maintained. The contract speed is 23 knots. This 
vessel is 140 feet long, with a displacement of 115 tons. 


_— 
~ 





»— 
> 


<a 
>_> 


The Subways of a Great City. 


Mr. J. J. Waller, in Good Words, gives an account 
of the Parisian sewers, illustrated by diagrams of the 
interior of the sewer. The main sewers are 11 feet 
high and 16 feet broad, and are constructed of solid 
masonry covered with cement. Workmen are con- 
tinually working on them, and the water only rises 
to the sidewalks after a very heavy rain fall. The 
sewers contain two water mains, as well as telegraph 
and telephone wires, and tubes for compressed air. 
‘‘ This ingenious system sprang from another embodied 
in a contract granted in 1881 by the Municipal Council 
of Paris to the Pneumatic Clock Company, who were 
given permission to place their tubes in the sewers on 
condition that they erected a given number of clocks 
in the public places of the city, and undertook to keep 
them to the time furnished daily at noon by the Ob- 
servatory. The clocks are worked from a central office 
by the compressed air, and constitute a great public 
convenience. After twenty-five years from the date 
of the contract they will become the property of the 
city. Asa set-off the company received a concession 
to establish and keep their pipes in the sewers for 
fifty years, for the purpose of distributing compressed 
air as a motive power throughout the city. A very 
wide use is made of so advantageous a system, for it 
obviates the purchase of an engine, saves space, time 
and trouble. All that is needed is a meter and the 
proper connections with the compressed air tube, then 
a turn of the tap, and the machinery is in motion.” 

The sewers are also used to accommodate the pneu- 
matic tubes by means of which the carte telegrams 
are conveyed from one end of the city to the other. 
The convenience of having the telephone wires in the 
sewers is very great. There are thousands of miles of 
these connecting 244 post offices, as well as hundreds 
of private subscribers in every part of the city. Any 
subscriber in any part of Paris may be heard with 
ease in the General Post Office in London, and a whis- 
per can be heard over the telephone in Paris, with the 
result that the hard swearing that goes on over the 
London telephones is almost unknown. The sluice 
earriage is run along the ledges of the sewers, while a 
tongue serapes the side and bottom clean. The sewers 
are lighted with lamps, and not only is every thorough- 
fare inscribed on enamel plates, but every house which 
is connected with the sewer is also numbered. As 
many as fifty tourists a day go down the sewers in the 
tourist season to ride in the tourist car or sail in the 
gondola. The Paris Council has decided upon adopt- 
ing the system of drainage which is in vogue in Eng- 
lish towns. They are to spend thirteen million dol- 
lars in adapting the sewers to take all the sewage 
which at the present time is stored in cesspools. They 
are also going to spend ten million francs more in im- 
proving the water supply and the means of distri- 
buting it. One of the sewers passes under the river 
by means of a siphon 170 yards long and three feet in 
diameter. This is kept clean by inserting a wooden 
ball on the left bank of the Seine which almost ex- 
actly fills the tube. The pressure of the stream carries 
the ball down, and then, being of lighter specilic 
gravity, it rushes to the surface, carrying before it 
everything that may have settled in the siphon. 

Se 
Another Great Fire in Chicago. 

The embers of the burned Exposition buildings at 
Chicago had not been wholly extinguished when an- 
other conflagration took place in the lumber district. 
This was on August 1. An area equal to nearly fifty 
acres was burned over. An enormous amount of lum- 
ber was consumed. Among the great establishments 
destroyed were that of 8. K. Martin Lumber Com- 
pany, Blue Island Avenue and Lincoln Street, known 
as the largest lumber yards in the country, 35,000,000 
feet of lumber and the offices consumed ; loss, $700,000. 
Perley, Lowe & Co., lumber dealers; yards adjoin- 
ing Wells, French & Co.’s foundry, 15,000,000 feet of 
lumber, chiefly soft pine, destroyed ; loss, $300,000. 

We regret to say one of the finest electrical establish- 
ments was also lost, that of Siemens & Halske Electric 
Company of America, manufacturers of dynamos. 
motors, and electric machines of all kinds, 1166 to 
1182 South Wood Street, works completely destroyed ; 
loss, $800,000. 

Wells & French, manufacturers of car wheels, 
freight and refrigerator and street car works, from 
Wood to Paulina Streets, destroyed, including south 
casting foundry, wheel foundry, patterns, freight cars, 
and lumber ; loss, $300,000. 

Many other establishments were consumed. 

The aggregate losses are placed at between two mil- 
lions and three millions of dollars. Such great calami- 
ties have a disastrous effect upon the general indus- 
tries of the country. 
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Character in the Engineering Profession,* 
BY ISHAM RANDOLPH. 

In constructive engineering, during the year 1892, 
although much has been done, few works in America 
have risen to a dignity commending national atten- 
tion. With the most conspicuous of these our own 
members have been associated in a distinguished man- 
ner. The Mississippi, ‘‘ Father of Waters,” makes a rift 
in our continent which commences not far from Brit- 
ish territory and works southward through sinuous 
convolutions more than three thousand miles to the 
gulf. Beginning at Brainerd, in the far North, the 
ever-widening stream is spanned, time and again, by 
railroad and highway bridges, until the Eads structure 
is reached at St. Louis. Between that and the gulf, 
for many years, the only communication between its 
opposite shores was by marine conveyance, but now 
there is another noble structure connecting Tennessee 
and Arkansas, at Memphis. This majestic structure 
adds one more notable achievement to the record of 
our distinguished member, George 8S. Morison. 

On September 8 a notable event transpired in the 
Desplaines Valley, near the classic village of Romeo. 
Ground was officially broken and rocks rent by the 
official discharge of an electrical battery, for the great 
combined drainage channel and ship canal, which is to 
restore that connection between the great lakes and 
the Gulf of Mexico which those who read the earth’s 
history, as recorded in the book of geology, tell us ex- 
isted long before there was any other method devised 
for keeping the chronicle of great events. To make 
this event possible, our past president, L. E. Cooley, 
has given up his best years to ceaseless research, ill- 
requited labor, and often brutal criticism. Never was 
there a more notable example of what one persistent 
man can do to mould public sentiment and force legis- 
lative action. As the chief engineering executive of | 
this great enterprise, we recognize another of our past 
presidents and most valued members. During this 
year, as if by magic, vast and magnificent structures 
have reared their majestic proportions within the 
domain of the people of Chicago known as Jackson 
Park. Civil engineers have supplied the grand arches 
and ribs of steel which made it possible thus to excel 
in vastness every building enterprise which earth in its 
unnumbered centuries has borne upon its bosom; and 
architects have taken these giant skeletons and cov- 
ered and veneered them with counterfeited marbles in 
dignified and fair proportions, until the work of these 
brother craftsmen strikes wonder, admiration, and awe 
into the hearts of all beholders. 

The night is wearing on and 1 must yield the floor 
to others, but not until I have addressed myself to the 
young men of our organization—the forceful, hope- 
ful, earnest contingent, who strain the eyes of imagina- 
tion dipping “into the future, far as human eye can 
see,” striving to draw aside the curtain which hides 
“the vision of the world and the wonder that shall 
be.” Young men, I feel as if I had a right to speak to 
you, because my sympathies are so strongly with you, 
and because it seems but yesterday that I, too, was 
young; but on from the yesterday of my youth the re- 
sistless force which drives the flying chariot of time 
has forced me to the past meridian of life. And from 
that vantage ground I speak to you to-night. You have 
joined battle with the forces of the world, you stand 
shoulder to shoulder with the men who are grappling 
with the raw materials of the universe and moulding 
and shaping and framing them to fit the multiform 
needs and uses of earth’s myriad inhabitants. Some 
of you come armed cap-a-pie for the contest, others 
face the battle with am equipment but little better 
than the shepherd's slingeand the few smooth stones 
from the brook. To I would say, be not 
too confident, To the otheg, be not cast down by the 
scantiness of your preparation, 

In what I am about to say I would not be under- 
stood, for one moment, to underrate the value, the 
vast advantage, of a thorough scientific and liberal 
education. Few men have coveted more earnestly 
than I the possession of just sugh an education, and 
few have attained worthy resuits with more labor than 
it has fallen to my lot to endure in prosecuting my 
life’s work, because I lacked this equipment for its 
duties. 

The first essential to success in life is the possession 
of a sound mind ; and what is not possible to him who 
has a sound mind domiciled in a sound body, with a 
strong will to urge both to highest effort? Take 
two such men, with equal natural powers, and equip 
one with a thorough knowledge of the laws of nature 
and the best methods of turning the forces of nature 
to account in the work which lies before him ere he 
can reach the goal of success. Then let both men 
choose the same goal. Will not the man who knows 
how reach it long before the man who has to learn 
how? But the last man will get there, if no infirmity 
of purpose overtakes him. Then, again, take two 
men, one with a natural gift for certain lines of work 
or research and the other with no such gift, but with 
years of training and discipline to fit him for the work, 








and the race will not be so unequal as in the first case ; 
when the one reaches the goal the other will not be 
far behind him, and it is a question which will reach it 
first. The schools, colleges, and universities, which 
stand like storehouses of knowledge all over the land, 
havea mission to mankind which is helpful and en- 
nobling. But whence came our engineers before these 
temples of learning were reared? What faculty gra- 
duated John B. Jervis? Did Benjamin H. Latrobe 
pass from classic shades to the fields and forests, the 
rugged mountains and the brawling torrents, where 
he exercised that skill which gave him his great name ? 
What of Roswell B. Mason? Was he a graduate? E. 8. 
Chesbrough left monuments behind him which made 
him famous on two continents for his constructive 
genius while he lived, but can his descendants point 
proudly to their father’s diploma? How many years 
was James B. Eads coached by professors before he 
built that gunboat fleet or flung those ribs of steel 
across the Mississippi, or planted the jetties at its 
mouth, or conceived the idea of the ship railway ? 
What college trained Thomas U. Walter between the 
time of his dropping his bricklayer’s trowel and his 
building the capitol of this nation ? 

I might go on and on, but these proud names will 
suffice to show that while knowledge is power, it is not 
all pre-empted by the schools. Take heed then, you 
young men, who oftentimes feel cast down by the odds 
you think you see against you. If you have a genuine 
love for the work which is the daily lot of the engi- 
neer, devote yourselves to it, and remember that you 
have more help than the men before you, who, single 
handed and alone, wrought out of their inner con- 
sciousness the means by which they attained their 
ends. And now to those of you who have the equip- 
ment of varied knowledge, learn to handle it aright, 
and because you know so much, do not fall into the 
error of believing that you know it all. The man who 
reaches that conclusion will not go far before he over- 
takes confusion and disaster. I have had men under 
me by whose knowledge I was fairly appalled. They 
were walking encyclopedias, versed in signs that 
failed not to the tenth decimal, but so constantly 
flying off at tangents that they became. eccentric to 
a degree which destroyed their mental balance and 
they could not be trusted to do common-place, every- 
day work that pertains to our duties without having 
an ignoramus along to keep them straight. You 
who have this splendid equipment, learn to use it so 
that it may be effective. Watch the practical men, 
see where they fail for want of what you possess. 
Harness your theories for the everyday work of life, 
and if they are true, your work will be the better for 
their aid ; but if false, you will soon demonstrate the 
fact, and lean upon the true and cast away the falla- 
cious. As I Jook upon you all, I read in your faces the 
laudable ambition to reach success. What is success ? 
How many standards are there? Some unthinking 
or sordid listener might reply, The accumulation of 
vast wealth—-that is success. Others again will say 
the attainment of power and position is the goal of 
our desires. And still others will ask for a good name, 
with the ability to owe no man anything, and the 
ealm consciousness that in the attainment of these 
they had wronged no man. 

He who gauges success in our profession by the 
money standard has a low conception, indeed, of the 
full import of the term. Judged by the measure of 
accumulated gains, the lives of ninety per cent of the 
men whose names shine upon the pages of human 
endeavor have been flat failures. One of our humor- 
ists, I think we must credit it to Josh Billings, has 
said: “It is easy to see what the Lord thinks of 
money by the people he gives it to.” True success is 
impossible apart from probity and honor, and it is a 
fact, which must not be lost sight of, that the men 
who by their ability and skill have placed the engi- 
neering profession upon the high plane it occupies to- 
day have been men of exalted characters. And how 
are characters built up? Can a fabric of truth rest 
upon an aggregation of lies? Does honor rear its head 
above a stagnant pool of immorality ? Does integrity 
come forth from a heart full of dishonest intention ? 
No, my friends ; you can no more rear a noble charac- 
ter upon a foundation of unstable or corrupt morals 
than you could sustain the Auditorium upon the 
muck and slime of a morass. There is not a man here 
to-night who has attained to responsible position who 
eannot revert in thought to not one, but several men, 
with whom his professional life has brought him in 
contact, whose failures, utter and complete, were trace- 
able to the absence of character. I have known and 
loved and yearned over such menas these. I have 
had comrades who were manly and generous and gen- 
tlemanly, gifted by nature with mental ability and 
re-enforced by the schools, but lacking in some vital 
element of character. In their training the item of 
self-control had been left out, passions and appetites 
dominated their lives, or. indolent self-indulgence 
stayed their hands from every effort worthy of their 
ability. In offices througheut our land such men as 
these are eking out miserable existences, cursing fate 





* Extract from address of retiring president, Isham Randolph, Western 
Society of Engineers. Delivered January 4, 1898. 


for their ill-luck, and drifting on helplessly and hope- 


lessly into the oblivion which will whelm them at last. 
Young men, aim high in all things, but aim highest of 
all in character. And now the king is dead, but his 
disembodied spirit hovers near to wish the king a suc- 
cessful, a beneficent and a glorious reign.—Journal of 
the Association of Engineering Societies. 
—_—_—————_8+ oa 
Bathing in Typhoid Fever. 
In a note in the Medical Record by Dr. Wiiliam B. 
Noyes, of New York, he says: 
Every new medical text book and periodical aecumu- 
lates statistics testifying to the brilliant results follow- 
ing the use of cold baths in typhoid fever. The hos- 
pitals in which this method is chiefly carried on are 
almost, without exception, showing a higher percent- 
age of recoveries than ever before under any other plan 
of treatment. 
Why is it, then, that this method is not universaliv 
adopted and carried out in private practice? The 
answer is simple. Easy as it is in a hospital with an 
abundance of skilled assistance, there is no method of 
treatment in use so difficult to carry out properly as 
tubbing in typhoid fever in private families. 
It is a very easy thing to slip a rubber bianket under 
the patient, and raise the two sides and the ends at the 
foot and head of the bed, nine or ten inches, by a row 
of pillows, bolsters, sand bags, or simple boards. 
The rubber blanket ought to be of double thickness, 
as large as can be purchased, and special care must be 
given to the arranging of the corners. When this is 
done you have the patient at the bottom of an im- 


promptu bathtub, into which you ean pour water at 
any desired temperature, and in sufficient quantity to 
partially or entirely cover his body. 

Only two inches of water would be enough to give a 


cool sponge bath ten times as efficacious as the gingerly 
sponging possible under ordinary circunistances, and 
if the sides and corners are firmly fixed, you can easily 
make this tub hold all the water you desire. The 
water may be rtin from the nearest faucet by a rabber 
tube. I have found it a simpler and equally successfal 
method to carry it in pailsand pour it over the patient, 
starting with tepid and gradually cooling it down to 
the desired temperature. 

The neéatest method, I have found by experiment, is 
to use a large ‘‘ watering pot,” with a sprinkler, such 
as is used for watering plants. This isa method which 
will not commend itself to those who dislike humble 
and commonplace methods to accomplish something 
that more complicated and more impressive methods 
might do. 

I believe that this kind of a bath will always be grate- 
ful to the patient, and if it is found necessary to use 
water at a decidedly low temperature, would give rise 
to less shock than a sudden plunge into a tub filled 
with very cold water. The effect on the temperature 
is the same as it would be under the other method with 
a stationary tub. 

The water can be removed, without spilling a drop 
on the bed, by siphoning with a rubber tube, or dip- 
ping with a small pitcher or cup, or sponging. Then 
the blanket can be dried and left in place, covered by 
a clean sheet, or, better yet, removed and dried in the 


sun. 
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THE resistance of canal boats to traction has been 
investigated for the Ministry of Public Works of France 
by M. De Mas, the account of the experiments being 
given in a two-volume report issued recently by the 
ministry. It was found that at a speed of 3°28 feet a 
second the resistance of the 70 odd types of barges 
ranged any where from three to eight pounds per square 
foot of immersed section. If the resistance at a speed 
of 5 feet a second with a draught of 3°28 feet (1 meter) 
is called unity, the resistance with a depth of 4°27 feet 
(1°3 meters) becomes 1°13, and with a draught 5°25 feet 
(1°6 meters) becomes 1°27. That is to say, the resist 
ance does increase with the displacement of the boat, 
but more slowly. Another fact found out was that the 
resistance may be much reduced by using smooth sur- 
faces below the water line, the total resistance of a 
wooden barge being diminished from 782 to 551 pounds 
by covering the sides with oilcioth. The length of the 
boat was found to have little influence on the traction 
when the speed was five feet or more a second, but the 
form of bow and stern was shown to be important, a 
spoon-shaped bow giving the best results. 

Italian Wages. 

The British vice consul at Ancona, in a recent re- 
port on the trade of that district, gives an additional 
instance of the low wages paid in Italian industria! 
establishments. At the metallurgical works of Messrs. 
D. Cattro & Co.,a firm giving constant employment 
to over 200 hands, although wages have increased by 
about 10 per cent in the last three years, the average 
rates paid per day of 104¢ hours are—to boilermakers, 
8s. 2d.; iron founders, 2s. 11d.; riveters, 2s. 11d. ; 
turners, 3s. 2d. The works are being enlarged, and ac- 
commodation will be provided for building steamships 
of any size or tonnage. Coal, coke, pig iron, and all 
materials for boiler making are imported from Great 
Britain. 
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AUTOMATIC COUPLER TESTS.* 

The committee of the Master Car Builders’ Associa- 
tion decided, as its work for 1894, to make three series 
of tests, approximating as nearly as possible the con- 
ditions of service : 

1 A drop test of couplers resting on a draught 
spring, a slight allowance of lateral play being given 
the shank. This test, by transmitting the blow to the 
solid foundation through the draught spring and 
through the horn, represents, as nearly as 
can be, the service required of couplers in 
resisting concussion. 

2 Guard arm tests with couplers sup- 
ported as above, to determine the relative 
strength of the quard arm and the shank 
immediately back of the head. This test 
was considered most important, on account 
of the very large percentage of failures at 
these points. 

3% Jerk representing the strains 
which couplers are called upon to resist in 
starting heavy trains, or when trains pass 
over points of change in grades. The com- 
mittee, before deciding apon this last test, 
gave the subject fall consideration, and was 
led to the method adopted to reproduce 
service shocks as nearly as possible on a 
machine. It was thought by it that couplers 
tested in this way might give different re- 
suits from those tested under the steady 
pull of a tensile machine, and it was further 
believed that if this system of tests gave re- 
sults of value, it would enable the whole 
series of coupler tests to be made on one 


tests 


machine. 

In order to carry out these tests, the com- 
mittee was obliged to redesign and build a 
new drop test machine. Profiting by the 
*‘xperience of the previous year, the machine 
was made very much heavier and stronger, 
and is fully shown in the illustrations, 

The specifications under which the tests 





were made provided in part as follows; 
STRIKING TEST. 

Two couplers taken at random shall be 
used for this test. The draw-bar shall rest 
on a standard freight draught spring and 
to be held in position as arranged for in the 
eonstraction of the machine, so that the 
horn will stand off 1°¢ inches from the 
striking plate. Draw-bars shall receive blows on the 
knackle from a weight of 1,640 pounds dropped three 
times from a height of five feet, and three times from 
a height of ten feet, blows to be continued from a 
height of fifteen feet until couplers are unserviceable. 

GUARD ARM TEST. 

One coupler shall be used for this test. It shall be 

held as described in the striking test, but in a position 


to bring the guard arm below the drop. Draw-bars 


* Abstracts from a report presented to Master Car Builders’ Association 
at Saratoga, N. Y 1nO4 
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CAR COUPLER GUARD ARM TEST. 
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in this test shall receive three blows from a weight of 


1,640 pounds dropped from a height of three feet, | 


striking squarely on the point of the guard arm, blows 
to be continued from a height of five feet until guard 
arms or draw-bars are fractured. 

JERK TEST. 


in the striking tests show 16 per cent of the shanks 
cracked and broken behind the head; 26 per cent 
cracked and broken in the head; and 44 per cent of 
knuckles broken. 

In the jerk tests the equalizing bar was so shaped at 
the ends as to bring direct pull upon the knuckles of 


Two draw-bars shall be used for this test and shall | the pair of couplers under test, with the least possible 
be inverted and placed in the machine together, sus-| spreading action. The results of the test show 9°5 per 
pended from pedestal hy tail bolts and yokes and'cent of the couplers broke in the heads and 26 per 


cent of the knuckles broken ; the remaining 
couplers were thrown out on account of 











CAR COUPLER STRIKING TEST. 


freight draught springs, allowing 1%4 inches between 
striking plates, and held in position as arranged for 
in the construction of the machine. A weight cf 1,640 
pounds to be dropped on an equalizer bar connecting 
the two couplers, three blows from a height of five 
feet and three blows from a height of ten feet ; blows 
to be continued froma height of fifteen feet until 
coupler is destroyed or unserviceable. 

Twenty-one complete sets and four incomplete sets 
were tested, and of this number fourteen were made of 
malleable iron and eleven of steel, all couplers being 
equipped with steel knuckles. The results obtained 


























distortion beyond the limits of the test by 
the combined failure of pivot pins, knuckles 
and locks. 

The result of the striking and jerk tests, 
considered together, show that out of ninety- 
two couplers 22°8 per cent of the knuckles 
were broken or cracked and 30°4 per cent of 
the couplers broken, either in head or shank ; 
but the breakage in knuckles would pro- 
bably have been greater had not many of 
them been thrown out on account of being 
beyond the limit, before they were broken— 
52 per cent of the couplers failing on this 
account ; which goes to show that the pivot 
pins are generally weak, allowing knuckles 
to close before any other damage has been 
done. It will be observed that coupler lug 
failures are exceedingly few. 

Of knuckle failures, 70 per cent are in 
tongue, 14 per cent in one or both of the 
lugs, and the same percentage in pinhole. 

The guard arm test may be criticised as 
artificial and arbitrary. Service has shown, 
however, that a very large percentage of 
coupler failures is due to guard arm break- 
ages, the result, no doubt, of blows from 
ordinary link and pin couplers glancing 
from closed knuckle’ or striking directly 
upon the guard arms. 

The results of the test are, 68 per cent 
broken shanks, 27 per cent broken guard 
arms, and 18 per cent broken locks, some 
couplers combining two or more failures. 

The result of this test conflicts with the 
observation of service, for whereas in actual 
service there is a preponderance of guard 
arm failures, in the test the shank failures 
are in excess. The probable explanation is 
that direct blows concentrate the shock on 
the opposite side of shank, whereas .a glancing blow 
or one from a broken link and pin coupler wedges off 
and breaks the guard arm alone. 
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Simon Ingersoll. 


Simon Ingersoll, the inventor of the Ingersoll rock 
drill, died at his home in Glenbrook, Conn., on July 
24, at the age of 76. He had lived in retirement for 
some years, and was a plain and unassuming man. He 
died poor, although others made fortunes, by their ef- 
forts and business skill, out of his inventions. 
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THREE SPECIMENS OF STARLING. 

In to-day’s issue we reproduce an engraving from 
Brehm’s “‘Thierleben,” showing three interesting 
species of starling, the Pholidauges leucogaster, the 
Lamprocolius chalybaeus, and the Lamprotornis 
aeneus. The first of these is a native of central Africa 
and western Arabia, where it usually lives in thin 
woods on precipices or at the foot of mountains, but 
even those birds that stay on the plains never go far 
from the mountains, They live in families of from six 
to twenty members, high up in the trees, seldom de- 
scending to the ground, and then remaining there the 
shortest possible time, These birds are very small and 
are distinguished from other members of their sub- 
family by the shape of their beak—which is slightly 

| and tapers very much—their delicate but long- 
toed feet, comparatively short wings, a moderately long 
tail, and a sealy, glossy plumage. The back and neck 
are purplish-blue, shading to a violet; the breast is 
white, and the wings dark 
brown, bordered with violet. 


Drift Mining in California, 

The western slope of the Sierra Nevadas in this State, 
from Mariposa to Siskiyou, contains the great area in 
which drift mining in Californiais practicable and pro- 
fitable. In Nevada, Placer and Sierra Counties is 
found the richest ground, though Plumas, Butte, El 
Dorado, Amador, Calaveras and Tuolumne Counties 
have many important drift mines. There is almost a 
uniform geological character to this entire district, the 
main axis of the great mountain range from its summit 
thirty miles westward being granite. Westward to 
the Sacramento and upper San Joaquin valleys occur 
almost uninterruptedly metamorphic stratified rock, 
slate and limestone forming the largest part. Research 
indicates that the prehistoric rivers that ran through 
this region were wide and deep, but comparatively 
short. Occasionally are found two lines of those ancient 
channels bisecting each other at almost right angles, 








indicating their distinct and separate formation io 





Allof the dark parts have a 
brilliant luster, and on ac- 
count of iridescence the color- 
ing seems quite different when 
the bird is at rest or in mo- 
tion. Even in Abyssinia, 
which is so rich in birds of 
beautiful plumage, this one is 
remarkable. Its eye is light 
brown, and its feet and beak 
are black. Its flight is very 
rapid. 

The 
be 


Lamprocolius chaly- 
re quite numerous in 
astern Africa. This is 
a bird with glossy plum- 
. Which is so wonderfully 
istrous that it will reflect 
.ray of sunlight as if it were 
a mirror. The feathers lose 
most of their beauty immedi- 
ately after death. The pre- 
vailing color of the plumage 
is a dark steel green, and 
there are velvety black spots 
on the wing feathers. There 
seems to be no difference in 
the coloring of the male and 
the female, but the feathers 
of the young birds are not 
lustrous. These birds live in 
the thick forests of the river 
valleys or the thinner woods 
of the steppes or mountains 
of northeastern Africa. In 
Abyssinia they are found on 
high ground. They generally 
live in pairs; but at brooding 
time—from July to Septem- 
ber—they form little compa- 
nies, and there are often six 
to eight nestsinatree. They 
prefer to build in hollows of 
trees, which they line ecare- 
fully. The male assists in the 
care of the eggs and of the 
young birds. They are 
bright, happy little birds, 
flitting about on the ground 
or among the low bushes dur- 
ing the day, but returning to 
the high trees at night. Their 
chirping and calling can 
hardly be calledasong. This 
bird is often referred to in the 
legends and songs of Abys- 
sinia. 
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The Lamprotornis aeneus 


is the best known of its 
species. It is at honte in 1, PHOLIDAUGES LEUCOGASTER. 
eastern, western, southern, is 


and central Africa, where little companies of the birds 
are found together, spending most of their time in high 
trees, but coming to the ground for worms and insects. 
Their breeding time is in August, the rainy season 
which brings the spring of that country, and the eggs 
are cared for and the young birds are fed by the male 
as well as the female. 
beautiful, its head and throatare black with a golden 
sheen, the upper parts of the wings are dark metallic 
green, and some of the wing feathers are decorated 
with velvety black spots; the long tail feathers are a 
dark purplish-violet, and the breast feathers are cop- 
per colored. All of the feathers dre very glossy. The 
eye is light yellow, and the beak and feet are black. 
Its song is nothing but a repetition of the ordinary 
chirping and calling. These birds live for a long time 
in captivity. 
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Not only do the forms and character of the blossoms 
of the chrysanthemum vary greatly, but there is a 
wider variation in the color than in any other flower. 
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The coloring of this bird is | 





2, LAMPROCOLIUS CHALYBAEUS. 


periods of time boundless by ordinary computation. 


In those old days when the world was young, into 
these old channels filling up with bowlders, gravel and 
sand, was also washed gold from the quartz veins. 


|The close of this Pliocene period eons of ages ago was 


marked by a lava flow covering and sealing that auri- 
ferous deposit in some cases a thousand feet deep. In 
the present geologic period the streams now on the 
surface, trending more straightly westward than their 
buried brothers, have eroded through this lava, through 
the ancient debris, and in many cases through the 
slate. A part of the gold thus brought to light by 
Nature’s slow processes has been secured by man dar- 
ing the past forty-five years. Its source and fountain 
seat is only to be unlocked by drift mining. Drift 
mining may be considered asa branch of placer min- 
ing. It was in the early days of placer mining that the 
origin of the placers was discovered. The miners of 
forty years ago, as their placer claims were being work- 
ed out, naturally looked eastward and upward to the 
hills, and working higher, came to places beyond which 


3. LAMPROTORNIS AENEUS, 


no surface trace of gold was found, the gravel “ vein” 
running into the mountain. In tunneling on the bed- 
rock they found it pitched down ward as it went into the 
mountain, the result being that they were ordinarily 
drowned out. This was the incipiency of drift mining, 
the plan adopted being running tunnels on an up 
grade from the lowest practical point, thus draining 
the drift and making it easier to move the gravel. 

There is no field more promising of returns than the 
development of drift mines. The preliminary cost of 
such development can be greatly lessened by judicious 
expenditure at the start in securing intelligent survey 
of the ground proposed to be worked. Proper platting 
of the probable course and grade of the gravel sought 
by a competent engineer, while not infallible, is far 
preferable to haphazard prospecting, which often uses 
up considerable money with unsatisfactory result. 
Prospecting, of course, is necessary, but befcre much 
money is spent the services of a good mining engineer 
will be found to be a matter 
of practical economy. A pro- 
specting shaft is rarely neces- 
sary where the conformation 
of the surface will not permit 
tunnel or drift prospecting 
from the face of the moun- 
tain, that depending greatly 
on the thickness of the over- 
lying strata of earth and rock. 
The definite and regular work 
on a drift mine by shaft is a 
costly process, tunneling on 
an easy grade being in nine 
cases out of ten the cheapest 
and most satisfactory way. 
In this branch of mining the 
risks and expense are counted 
small when the yield 
great as in numerous familiar 
instances in California’s min- 
ing history, where $10,000 was 
got from one carload of grav- 
el, or where over $750,000 was 
secured from half an acre of 
rich ground, 

It is probably no exaggera- 
tion of facts to say that for 
every doliar taken from the 
ancient river channels of Cali- 
fornia there remains ten to be 
added to the world’s wealth 
by drift mining.——Mining and 
Scientific Press. 

icincienhnniiatidadliiees 
Training Tumbler Pigeons, 

We have known many pur- 
chases made of “ Birming- 
ham Rollers,” and great dis- 
appointment expressed at the 
after performance of the birds 
or their progeny, simply from 
carelessness in their manage 
ment. The best flying tum- 
blers in the world, if left to 
fly at will, will rapidly degen 
erate. Each flier has its own 
little details of management, 
which, after all, matter very 
little; the essential point is 
that in beginning to train the 
birds are only let out occa- 
sionally, say every three or 
four days, and when hungry, 
be it morning or evening. 
The reasons for both precau 
tions are: (1) The previous 
confinement causes them to 
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fly actively at once upon 
being liberated, and (2) their 
appetite leads them to a 


quick return as soon as they 
have had exercise enough. 

They must be fed immediately on return to keep up 
this habit; plentifully while only occasionally flown, 
but lightly when, being trained, and let out in the 
morning, they are going to be let out again in the 
evening ; their full meal being in this case reserved till 
after the last fly. If of good stock, and first tossed 
when there. are no birds to tempt them to “pitch,” 
they soon get into the habit of bursting off the 
moment they are liberated ; and this habit must be 
very carefully preserved, weeding out instantly, as soon 
as discovered, any unusually lazy bird, which would 
otherwise be a check upon the rest, and may lead them 
to descend with it. No other system is needed beyond 
this in training tumblers.—Iéverpool Courier. 
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Ons extra good winter blooming fuchsia is speciosa. 
Given a large pot, light fibrous soil of leaf mould and 
sand, good drainage and plenty of water at the roots 
and overhead, it will make rapid growth and flower 
abundantly from January to Aprii without cessa- 
tion. 
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The Moon, 
BY LEWIS SWIFT. 

The most giorious object on which the eye of man 
ever rested is the sun, after which comes the moon 
when shining with a full, round face. It is difficult, 
indeed, to conceive that an object of such brilliancy 
is, in reality, a dark one, in itself as devoid of light as | 
is the earth at midnight in the absence of the moon. | 
Moonlight is simply sunlight received second hand, the 
light of the sun being reflected from the moon’s dark 
surface. This is true of all the planets also, though 
not of the stars, as they all are suns self-shining as our 
own, a fact previously given. 

If to behold the full moon is a spectacle so inspiring, 
her crescent with its horns pointing either to the right 
or left, or, again, upward as she nears the setting sun 
is hardly less so, and in this place demands special at- 
tention, as, from long experience, I find the cause of 
her assumption of the crescent, the half and the gib- 
bous phases to be very inaperfectly understood, it be- 
ing often imagined, even, that some dark body passes 
between the earth and the moon, and cuts off her light 
wholly or in part, and suggests the question often asked 
of me, * What is the object which thus intervenes ?” Of 
all the countless host of stars, comets and planets, the 
moon is nearest to the earth, and, consequently it is 
not possible for any other body to come between her 
and the earth. 

The moon’s easterly motion is about thirteen de- 
grees daily, and her complete revolution around the 
earth oceupies about 27'y days, but as, during this 
time, the sun has moved also easterly one degree per 
day, the moon, to overtake the sun and produce anew 
moon, has to make more than a complete revolution. 
This requires a little more than two days, so that from 
new moon to new again is not 2744, but 2046 days. the 
length of a lunar month. The instant of the new 
moon is when the moon passes the sun, her illamined 
side being, of course, wholly turned toward that lumi- 
nary, and her dark and, consequently, invisible side 
toward the earth. As she emerges from the sun a con- 
stantly increasing portion of her sunny side turns to- 
ward us, and we see ber first as a slender crescent 
which nightly grows in size until after the lapse of a 
little more than seven days after passing the sun she 
appears as a half moon, one-half of her sunny side be- 
ing tarned toward us, or, as the almanacs say, at first 
quarter. Nightly, more and more of her bright disk 
presents itself until, rising when the sun sets, her en- 
tire luminous portion is tarned to us as Well as to the 
sun, and we see ber as the full-orbed moon. Then, in 
reverse order, the above changes are gone through un- 
til a fortnight has elapsed, when she again passes the 
sun and becomes invisible. 

Although the full moon in a cloudless sky floods the 
earth with radiance and splendor and invests even the 
most unlovely objects with a softened beauty, yet it 
would require more than six hundred thousand moons 
shining at once to equal the light of the sun. 

It isa curious and an anexplained fact, and, probably, 
not an exceptional case in the solar system, that the 
moon revolves round the earth in exactly the same 
time required to rotate on ber axis, thus forever pre- 
venting her posterior hemisphere from being seen, and, 
therefore, we are and mast remain ignorant regarding 
the topography and scenery of the opposite side. 

The inhabitability of the moon has in every age 
been a fruitful theme for reflection and discussion, but 
the invention of the telescope has settled the question 
in the negative. As itis a world entirely destitate of 
an atmosphere, as it has no water, not a drop, and.as 
its days and nights are, each, equal to two of our 
earth-weeks, and as, furthermore, no change has been 
observed since it became an object of telescopic study, 
we are forced to the conelusion that it cannot be the 
home of sentient beings and that it cannot sustain life 
of any sort. Are we then justified in the belief that 
this heavenly body has been createdin vain? No; we 
owe much to the moon. She raises the ocean tides, 
and their ebb and flow serve to keep the waters of the 
gulfs, bays and estuaries of the earth from growing 
stagnant. And to sailors at sea she is of great service 
in determining positions. 

The moon as a telescopic object surpasses in magnifi- 
cence all others in the heavens. On favorable occa- 
sions she can approach to less than 220,000 miles from 
the earth, or, from surface to surface, to within 215,000 
miles. If at such a time a magoifying power of, say, 
two thousand be applied. she will be seen as though at 
a distance of over 100 miles. Under these conditions, 
an object as large as the Capitol at Washington could 
be seen as a visible point. 

It is not possible for any telescope ever to do better 
than that. The idea promulgated by sensational writ- 
ers regarding the giant telescopes that must, when com- 
pleted, bring the moon to within a few miles or even to 
a distance of a few yards is wholly erroneous. To see 
the moon well there is no need of a mammoth tele- 
scope, as she has sufficient light to bear a high power, 
yet our atmosphere is so laden with vapors and lashed 
with tremors which are magnified as much as is the 
moon itself, that the close investigation ardently de- 





sired by astronomers is prevented thereby, and only 
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low magnifying powers can be used. But the lana” 
scenery even under these not most favorable conditions 
is grand beyond the power of words to express. The 
great telescope of the Lowe Observatory with its in- 
comparable eyepiece, specially adapted for the work, 
will reveal her mountain heights and craterous depths, 
her yawn!ng canyons and dry ocean beds, where, when 
the moon was young, tides ebbed and flowed.—Mownt 
Lowe Echo. 





The Railway Mileage of the World, 

In a recent issue of the Archiv fur Hisenbahnwesen 
are printed a series of tables giving some interesting 
data regarding the railways of the world. The figures 
for the year ending December 31, 1892, are as follows: 


COUNTRY. 
Length 10,000 
I. Evnors. = 100 8q. inhab- 
Germany : miles. itante. 
PUI, 05. 0560dd0bscdesvcestsedssses 16,275 121 53 
nak whbten cnctese cocvcoguneeias 3.507 122 63 
Re 1,584 @4 44 
WIG, 600 cc ccccccccceccsseecce 967 ne 47 
a 5. sweadeseacncnuntahGeses 1,000 vam | 60 
Alsace-Lorralne, .........seceesessuee 1,005 18°0 62 
All other German States . &0N 150 58 
Total Germany. ...............+. 27,455 132 55 
Austria-Hungary, including Bosnia, etc. 17,620 68 41 
Great Britain and Ireland.......... ... 20,325 167 53 
NG ka saan « evee coccovesectscuaseness M018 116 63 
Russia, including Finland........ ..... 19,656 1 2 
BP aaadecdesscccce co chmbeowaaue R408 77 27 
Belgioum............ a andpabec oo sgnns bee 3,379 206 55 
The Netherlands, including Luxemburg 1,918 140 40 
eee eee 2,082 130 71 
GI. ois 03 cdc cstscbous tabedees tdeee. 6,771 34 38 
oS SI rer 8, PR ee 1,425 40 3-0 
PER. .60. cc. bcvevecdancapasstecss. 1,283 84 56 
TROBE. 000000. ccoscccecvoseetesctscess 971 os 48 
RIG s cbbe-nccccechceugeant: ou: dete 5,250 29 109 
PE Acccscchoccceseqeeeses bgccesese 336 18 16 
PEED coccccetes Shénbasctesssices 1,622 32 32 
BE ct0c eeadendsrcedone ccocccveltins 569 23 26 
aang Dickaghis-vadiith 1,180 1 12 
Malta, Jersey, Man..............+. 68 aote 
Total Europe Riidccewescensscueueh 144,380 a9 40 
Tl.—AmeErica 
United States of America.............. 174,784 60 wR 
British North America......... ... 14,870 , 05 308 
Wg ons 6 odbc oecbcsccecces 43 06 119 
BI, hich dts Bi sok thee wy cnvesececa, 6,625 08 55 
Central America |... .. 66.66. ccceseeces ar 03 19 
United States of Colombia..... ...... 261 00 o7 
0 ee eee), ee 1,076 24 66 
Venezuela... Fw... ..+..... .- err 47 02 v1 
Republic of San Domingo............. 71 03 14 
Paste Wa inccces coccsvcceonessedees ll o3 1 
cc. an hndisnotns *h00 <pediighigeces 6,390 o2 43 
DED Basses cecce upiagsctnces 8,163 08 189 
PR cake cs cdcbae +s. cccssccvcscccse 157 02 a4 
NEN: cscs fae nabbed vanes cbancensss 1,056 14 137 
BBS cocccccanestondbebsesengens.coce 1,926 06 60 
NN chaiatt ote belesdbeh, ctbbeaetbecces 1,086 o2 35 
Bolivia. ....... Jeubue se ceecddeetbtn seks 598, o2 41 
PENG he Uda eves bonce ctr cssbvceoes 186 02 12 
I. scocntaksiess excctcnsye 2 bse 07 
Jamaica, Barbedoe, fo. wt 
Trinidad, Martinique ' 
Total America. ..........cesc00 .ssee 218,910 Sele dese 
Itl.— Asta. 
BD ci eatectesciccéccncivess 17,768 11 06 
Gee ahs ~. chcnbeeeeesscnpntrese 191 08 06 
RA Ta ae a5 cents Seen cies cotseee 908 02 o6 
Russian trane-Caspian district... ...... 890 06 127 
hoa -nc<bpbedsde tabnbaescocccese Bay seéh SAou 
The Dutch Indies. ....... ..--.....000. 1,068 05 o4 
P| Re ees Saree 1,876 13 o4 
Portuguese India........ «2. -00000« 51 35 10 
Malay States............ -.. ees 87 03 14 
a eT fee 14 es eis 
Cochin China, Pondicherry.) 142 
Malacca, Tonbineto. 
UO BO...  cdengubdsee coccecesscs 33,229 shee 
IV.—Arrica. 
eS Ne Tat 961 03 14 
Algeria and Tunis......... ..-..0+.... 1,984 06 35 
Cape Colony. . 24 11 152 
Prem e ebdev eter ecadcss capehedabeaats 399 21 73 
TEs. 0cn0csescensdubanansbeebese 1” 2 25 
Orange Free State........ ...ccecceseees 559 11 29 
Mauritius, Reunion, 
Senegal Territory, == cc cceeeees 671 
Angola, Mozambique, etc. 
ee —_ ou 
V.—AUSTRALIA. 
pe Bethe... ctcvctocscccenceveccens 2,008 19 309 
i metacciue junk. xvod teahouses 2,920 a4 B0 
New South Wales 2,399 08 200 
PND MEINEM, cn sdcccccecssconsese) 1,823 o2 549 
CTIEIEG..... os csvedccatsccene Seovcses 2,352 03 So 
I a ne on 5 2058080586.4 008% er 18 30°6 
MEAD. «cons canqeccns soe cece 660 ‘sade 111°8 
tothe ginckes capthss, PRShetee 56 os 62 
Total Australia.... .........00++ 12,685 03 312 
RECAPITULATION 
Si Diidoainite vcass $hmhpeert eae. kee 144,380 39 40 
Bi 6kd vp cbucceccdss<cneqaczbegies 218,910 acge see 
SE ap doce uboeses cdbcused aadd bade 3,229 ogee 
Africa..... 7,212 ions ow its 
rt ckentes c0déccacenecece éccsts 12,685 o3 312 


the railroads of the world at the end of 1892 was in 
round numbers $32,150,000,000, or an average per cost 
mile for the entire world of a little more than $79,000 
per mile. 
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The Ivanhoe Tunnel, 

The Ivanhoe tunnel, the third longest in America. 
is cut straight through the backbone of the Rocky 
Mountains from Busk, a small hamlet fifteen miles 
west of Leadville, Col., to Ivanhoe, another little vil- 
lage on the western sidc of the main range. The tun- 
nel was designed to save the Colorado Midland Railway 
a steep climb to the summit of Hagerman Pass, and 
over seven miles wasted in the curves necessary to en- 
able the engines to pull up the heavy grades. 
The tunnel is 9,400 feet long, and is only surpassed in 
this country by the famous Hoosac tunnel and th 
Bowlder tunnel, in Montana, the latter of which is 
only 800 feet longer than the Ivanhoe. Where the 
Ivanhoe enters the mountain at Busk, the altitude is 
10,800 feet. This is a much greater altitude that that 
of St. Gothard, which at Goeschenen enters the ground 
at a height of 8,640 feet above the sea level and emerges 
at Airolo, on the Italian side, at a height of 3,756 feet. 
The road over the St. Gothard Pass is 22 miles, and 
the tunnel, with its length of 944 miles, thus saves 12°; 
miles. The Ivanhoe saves much more in proportion, 
lessening the distance between Busk and Ivanhoe by 
over 7 miles in its length of less than 2 miles. 

The contract for the Ivanhoe, which was let to H. F. 
Keefe, calls for the tunnel to be 21 fect high and 15 feet 
wide in theclear ; and to admit of timbers, ground was 
broken to the extent of 22 feet 9 inches by 18 feet 6 
inches. To accomplish this task, every twenty-four 
hours 200 pounds of giant powder and 800 feet of fuse 
were used. For the first 1,500 feet that were driven a 
good deal of trouble was encountered from water and 
loose rock, in many places the rock not being in 
place. This, at a depth of 500 to 750 feet, caused a 
great deal of speculation among mineralogists as to 
the causes which led to this disturbance. It was gene- 
rally conceded that the acid in the water had cut 
many and diverse channels in the soft tale and granite, 
so separating them from the rock in place that when 
an’opening was made from below, a chute was formed, 
allowing the whole mass to fall into the tunnel. For 
weeks at a time Mr. Keefe was kept busy removing the 
wreckage and patching up the cave, and was retarded 
in the work by the immense flow of water that usually 
drained out of one of the “‘soft spots.” The flow of 
water amounted to 100 gallons per minute. Wherever 
the ground is soft it has been substantially timbered 
with red spruce, squaring 12x12. The ground that is 
in place is not closely timbered. In the work of con- 


.| straction the tunnel was lit by electricity, with an arc 


light every 80 feet, and several heavy air compressors 
supplied fresh ozone to the workmen at the heading. 
Eight air drills were kept steadily going at each ap- 
proach, and the amount driven per day averaged 8 
feet. From the center of the tunnel to the surface is a 
distance of 1,200 feet. 

The present grade to Hagerman is 3 per cent, but the 
grade in the tunnel will be only 1°41 to every hundred 
feet. This stupendous undertaking was begun in 
August, 1890. When it is being operated by the Midland, 
large doors will be put up at the approaches to keep out 
the snow, and the tunnel for several hundred feet from 
each end will be heated by steam. Watchmen will be 
placed at the different ends to open and shut the doors 
before and after trains entering and leaving. Engines 
will be coaled up a few miles before entering the tun- 
nel, so that the run through can be made without coal- 
ing. . 

Wyoming's Soda Lakes. 

As described by H. Pemberton, Jr., and George P. 
Tucker, there exists a deposit of sulphate of soda, 
locally known as a “lake,” about fourteen miles south- 
west of Laramie, Wyo. The deposit is composed of 
three of these lakes lying within a stone's throw of 
one another—the Big Lake, the Track Lake, and the 
Red Lake—having together a total area of about sixty- 
five acres. They are the property of the Union Pacific 
Railroad Company, and are connected by a branch of 
that road with the main line at Laramie, and are gene 
rally known as the Union Pacific lakes. In these lakes 
the sulphate of soda occurs in two bodies or layers. 
The lower part, constituting the great bulk of the de- 
posit, is a mass of crystals of a faint greenish color, 
mixed with a considerable amount of black, slimy 
mud. Itisknown as the “solid soda,” and is said to 
have depth of some thirty or forty feet. Above this 
solid area occurs the superficial area of pure white 
crystallized sulphate of soda. This is formed by solu- 
tion in water of the upper part of the lower body, the 
crystals being deposited by evaporation or by cooling, 
or by the two combined. A little rain in the spring 
and summer furnishes this water, besides which in- 
numerable small, sluggish-flowing springs are present 
in all the lakes; but on account of the dry air of this 
region the surface is generally dry, or nearly so, and in 
midsummer the white clouds of efflorescent sulphate 
that are whirled up by the ever-blowing winds of 
Wyoming can be seen for miles. The layer of white 
sulphate is from three to twelve inches in thickness. 
When the crystals are removed, the part laid bare is 
soon replenished by a new crop.—Popular Science 
Monthly. 
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THE ELECTRIC WELDING OF RAIL JOINTS, 

For many years the belief has obtained ameng engi- 
neers that in laying railroad tracks it is necessary to 
leave a certain space, about one-sixteenth of an inch, 
between the ends of the rails, in order to provide for 
expansion and contraction due to the changes of tem- 
perature. On the advent of electric welding, a very 
obvious application of it seemed to lie in the welding 
of rail joints, if the assumed trouble in regard to ex- 
pansion and contraction could be got rid of. Various 
experiments went to show that this necessity was 
rather of the nature of a myth. The Johnson Com 
pany, of Johnstown, Pa., which proposed to apply 
electric welding to rail joints, tried an experiment to 
test the question. They firmly riveted, with long fish 
joints, fifteen hundred feet of track, so that it was 
practically continuous, the rivets being turned to fit 
the holes accurately. No trouble was experienced, the 
fifteen hundred feet of track not changing in any way. 
Other experiments have been made in the same direc- 
tion, going to show that 
there is no danger to 
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Scientific American. 
the line is gone over a second time and the missing 
joints are welded. All of this is in the direction of re- 
ducing the resistance of the rails, and of so providing 
a better path for the return current. Whether it will 
do away with electrolysis or not may be considered an 
open question. 

The process illustrated has already been successfully 
applied in Boston, St. Louis and Brooklyn, and bids 
fair to have an extensive application on trolley roads 
especially. The coming winter will put many miles of 
track to a severe test, which there is every reason to 
believe they will stand perfectly. 

We are indebted to the Street Railway Review for 
the photograph from which our engraving was made. 

4+ Oe | 
The Plague in China, 

We have received further telegraphic information 
from our correspondent in Hong-Kong, from which it 
appears that little doubt is any longer entertained by 
scientific opinion in China as to the importance of the 




















tracks incident to tight 
joints. 

The electric street car 
companies have shown a 
disposition to adopt weld- 
ed joints, not only to se- 
cure a continuity of track 
for mechanical reasons, 
but for electrical ones also. 
As the track is used for the 
return current, it is obvi- 
ous that its conductivity 
should be as high as pos- 
sible, and such eonductiv- 
ity is evidently favored by 

elding the joints to- 
wether. 

We illustrate in our pre- 
sent issue one form of the 
welding machine used by 
Johnson Company. It con- 
sists of a Thomson weld- 
ing machine of special con- 
struction arranged to be 
carried on a crane project- 
ing from a construction 
ear. Looking at the cut, 
there will be seen two 
pivoted levers working in 
a vertical plane transverse 
to the track. Between 
them lies the induction 
coil, while above is a tog- 
gle joint operated by the 
large wheel in front, by 
which the ends of the lev- 
ers can be pressed together 
or separated with consider- 
able power. 

In welding a joint, the 
current is not passed from 
rail to rail, but is passed 
transversely to the two 
rails. For each joint four 
lugs are used; these are 
short pieces of iron fitting 
pretty closely to the sides 
of the web of the rail, and 
also extending around part 
of its head and the upper 
part of its flange. When 
a joint is to be welded, the 
construction car is ad- 
vanced and a small emery 
wheel driven by a flexible 
shaft is first applied to the 
sides of the rails in order 
to brighten them. The 
two lower lugs, resting on 
the lower flange of the rail and extending half way up 
the web, are put in position, the jaws of the electric 
welder are placed upon the lugs, and the current is 
turned on. The dark red color due to the heat appears 
almost instantly, and keeps brightening until a full 
white heat is reached. At this point one of the work- 
men suddenly turns the wheel, closing the toggle 
joints and squeezing the lugs against the sides of the 
rails. This not only welds them to the rails, but it is 
supposed to force some of the metal between the ends, 
so as to make a true butt joint. Gun metal clamps 
keep the rails in alignment during the operation. As 
soon as the lower lugs are welded, the upper pair are 
put in position, and practically fill the remaining gap, 
the current is passed through them, they are squeezed 
home when white hot, and the joint is complete. 

The operation is so perfect that after the welding is 
done and the ground is filled to its level, it is almost 
impossible to tell where the weld has been completed. 
In closing the joints, every third joint is left unwel 4 
in order to allow for the expansion due to the changes 
of temperature incident to the operation. Afterward 
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THE ELECTRIC WELDING OF RAIL JOINTS. 


discovery by Professor Kitasato of a bacillus in the 
organs of those attacked by the plague. To say that 
Professor Kitasato is himself convinced of its specific 
nature is to infer that it has responded to all the tests 
that are essential to the diagnosis of a pathogenic 
micro-organism. Professor Kitasato has found the 
bacilli in great abundance in the bubonic swellings and 
in the spleens of the victims to the plague. The epi- 
demic is stated to be on the decrease at Hong-Kong, 
but it is increasing at Canton.— Lancet. 
- — +2 
Great BRallroads. 

The Atchison, Topeka, and Sante Fe Railroad Com- 
pany has 7,125 miles of line in operation ; the Southern 
Pacific, 6,500 miles ; the Chicago, Milwaukee, and 8t. 
Paul, 6.083 miles; the Louisville and Nashville, 4,700 
miles; the Northern Pacific, 4,400 miles; the Chicago 
and Northwestern, 4,300 miles; the Chicago, Rock 
Island, and Pacific, 3,500 miles; the Illinois Central, 
2,900 miles; the Pennsylvania, 2,500 miles; the New 
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Battleship Le Carnet, 

The new French battleship, which was launched 
early in the present month, is to be culled Le Carnot. 
The length of the vessel is 396 feet, her beam 71 feet, 
her draught aft 274¢ feet, and her displacement 11 8&2 
tons. She has acomplete steel belt with a maximum 
thickness of 17°7 inches, and a curved steel deck 2°?! 
inches thick. Above the water line belt there rises 
for an additional height of 4 feet a steel belt of 4 hich 
armor. The machinery of the ship consists of a pair 
of compound vertical engines, with three cylinders, 
fed by twenty-four Lagrafel & D’Allest boilers. At 95 
revolutions with forced draught, 13,500 horse power 
should be developed, giving a speed of 18 knots, and 
with 85 revolutions, natural draught, 9,500 horse power, 
giving a speed of about 17 knots. The machinery 
weighs 1,178 tons. The normal coal capacity is 800 
tons, or enough for 4,000 knots’ steaming, but when all 
subsidiary bunkers are full, coal’ for 5,000 knots can be 
carried. The cost of Le Carnot will be, for the ship 
$4,800,900, for her gun and 
torpedo, armament $520,- 
000, and for machinery and 
boilers $686,000, or in all, 
$5, 956, 000. 

The armament will, con- 
sist of two 11°8 inch guns, 
one in a 14°6 inch turret 
forward and the other ina 
similar turret aft, the for- 
ward gun being 26 feet and 
the after gun 195 feet 
above the water line; two 
106 inch guna, one in a 
146 inch turret on each 
beain; eight 55 inch quick 
firing guns, mounted sin 
gly in 39 inch turrets, four 
on each beam; four 25 
inch quick-firing, twelve 
18 inch quick-firing, and 
eight 1°45 inch quick-firing 
or Maxim automatic guns. 
There will also four 
above-water and two sub 
merged torpedo-launching 
tubes. The most signifi 
cant feature of the vessel 
is the enormous power of 
her right abead and right 
astern fire. In each case 
this is furnished by one 
11°8 inch, two 106 inch, 
and four 5°5 inch, besides 
smalier guns. Beam fire is 
furnished by two 11°8 inch, 
one 106 inch, and four 5% 
inch guns, so that in every 


be 


direction the ship is offen 
sively strong to an excep: 
tional degree. 

a oe 
Force of « Cannon Ball, 

In the 
wonderful the 
guns of the Indiana, Al 
bert Frankiin Matthews, 
in an article on “The Evo- 
lution of a Battleship” in 
the Century for July, gives 
illustrations from the re- 
eent Chilean civil 
showing the effectiveness 
of the smaller of 
breech-loading rifle guns. 

A shot weighing 250 
pounds from an 8 inch gun 
of Fort Valdivia, in Valpa- 
raiso harbor, struck the 
eruiser Blanco Encalada 
above the armor belt, pass- 
ed through the thin steel plate on the side, went through 
the captain’s cabin, took the pillow from under his head, 
dropped his head on the mattress with a thump, but 
without injuring a hair, passed through the open door 
into the mess room, where it struck the floor, and then 
glanced to the céiling. Then it went through a wooden 
bulkhead an inch thick, into a room 25x 42 feet, where 40 
men were sleeping in hammocks. It killed six of them 
outright and wounded six others, three of whom died, 
after which it passed through a steel bulkhead five 
inches thick, and ended its course by striking a bat- 
tery outside, in which it made a dent nearly two inches 
deep. It was filled with sand. Had it released deadly 
gases, no one knows what damage it might have 
done. 

A 450 pound missile from a 10 inch gun in the same 
fort struck the same vessel on its 8 inch armor. It bit 
square ona bolt. The shel! did not pierce the 
armor, but burst outside the vessel. It drove the bolt 
elear through, and in its flight the bolt strnck an 
8 inch gun, completely disabling it. Such is the pewer 
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York Central and Hudson River, 2,100 miles; and the 





Baltimore and Ohio, 1,000 miles. 


of the small-sized guns. 
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Imcrease of Fireproef Building.* 

In the last twelve or fourteen years a decided change 
for the better in our building has occurred. This was 
partly brought about by the success met with by the 
“mill mutual” insurance companies, in what is known 
as mill constructed buildings, a method which was 
about ten years ago first introduced into the construc- 
tion of the modern city warehouse. From the theory 
of baving each floor cut off completely from other floors, 
it is only a step to the demand that the interior divi- 
sion walls, the floors themselves, and, in fact, all of the 
interior except the inner finish, shall be made of incom- 
bustible materials. The growth toward this demand 
has been slow, but it has been progressive and hence 
healthy. The underwriters have not been farin ad- 
vance of public opinion—not so far, possibly, as they 
should have been; but they have been in advance, 
and are now doing all that they can to induce, by the 
advantages they offer in the way of rates of insurance 
premium, the owners of real estate to put up fireproof 
buildings, and the manufacturers and merchants to 
occupy these. 

The practica! question is, What are these induce- 
ments, and are they sufficient to lead to the construc- 
tion of the fireproof type of building? I can answer 
this only by stating what they are and leaving it for 
those interested as owners and occupants of buildings 
to decide whether or not they are sufficient. 

In the first place, it is well to point out that there 
was never a time in the commercial history of this 
country when it was so difficult for those owning prop- 
erty or doing business in the centers of our large cities 
to obtain the insurance protection which they re- 
quire for safety and for the maintenance of their busi- 
ness credit as merchants. The number of fires in our 
large cities tends constantly to increase, which causes 
the managers of insurance companies, looking back on 
the numerous corporate wrecks of the past, to cut down 
their lines (that is the amount that they will insure on 
any one risk) to exceedingly small dimensions. Now 
this comes at a time when the requirements of business 
compel dealers to carry large stocks of goods and to 
occupy large stores. The result is that many of our 
merchants are ruuping risks in the way of possible loss 
by fire which they do not like to think of, but which 
make them seriously alarmed when any fire occurs in 
the vicinity of their stores. Others of their number 
are ransacking the world for insurance protection, and 
failing to find enough of this in China, Australia and 
elsewhere, are trusting to the questionable guarantees 
ef Lloyd and mutual associations which have been 
recently started in this country. Now, if these mer- 
chants occupied buildings which were recognized as 
distinetly fireproof—that is, buildings in which wood 
and other combustible substances were only used for 
mere purposes of finish—there is little doubt that com- 
panies which limit their lines to say $10,000 on a risk 
will quickly increase it to $25,000 or $30,000. Ina word, 
the possibilities of obtaining insurance would be in- 
creased from oue handred totwo hundred per cent. 
To the owner of a building this would sometimes mean 
the difference between having a tenant and not hav- 
ing one. The same foreign companies which limit their 
lines to say $10,000 on a large departmental store in an 
American city will write the equivalent of $100,000 on 
the Louvre or Bon Marehé in Paris, because they know 
that these two establishments are carried on in strictly 
fireproof buildings. 

And then comes the matter of rate of premium. If 
I am not mistaken, the rate on the Bon Marché in 
Paris has varied in recent years from one-quarter to 
three-eighths of one per cent per annum, or about one- 
fifth of the rate paid for insurance by such establish- 
ment as Jordan, Marsh & Co., in Boston, Macy & Co., 
in New York, or Wanamaker & Co., in Philadelphia. 
In other words, for $1,000,000 insurance, the proprie- 
tors of the Bon Marché would pay about $2,500, while 
the similar American establishments would pay for the 
same volume of insurance protection from $12,500 to 
$15,000. The difference in this case is chiefly in the 
matter of building construction. The conditions of 
the business are substantially alike, while the fire de- 
partment of Paris can hardly be said to equal in 
efficiency those of our large American cities. In the 
opinion of the fire underwriters who insure both the 
Paris risks and similar risks here, there is a difference 
in safety in favor of the former equal to the interest 
that would be earned on several hundreds of thousands 
of dollars. 





SomgE experiments made on the Brotherhood engine 
of a Whitehead torpedo by Mr. F. M. Leavitt, and 
recorded in The Stevens Indicator, show that the air 
ured per brake horse power per hour varied from 61 
poands to 118 pounds. The initial pressure of the air 
ranged from 425 pounds to 730 pounds, and the horse 
power from 19 to 4. The engine had three cyl- 
inders 344 inches in diameter by 2% inches stroke, and 
we believe the weight is ander 40 pounds, so that 1 
horse power has been attained for less than 1 pound 
weight of engine. 
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Wellman’s Aretic Expedition, 

Authentic news has lately been received of the 
American North Pole expedition, known as the Well- 
man expedition. 

The Wellman party sailed on the steamer Ragnvald 
Jari from Bergen, Norway, three months ago. The 
steamer went to the edge of solid ice, off the coast of 
Spitzbergen, where the party set out over the ice in 
sledges for a lively sprint to the north. 

Wellman had with him, among others: Professor 
Owen B. French, of the Coast and Goedetic Survey; 
Dr. Thomas B. Mohun, a surgeon ; Charles C. Dodge, a 
constructor in the United States navy, and a party of 
scientific graduates of the University of Christiania. 

August 2, the fishing vessel Malygen arrived at 
Tromso from North Spitzbergen with Captain Bot- 
tolfsen and three seamen of Wellman’s steamer 
Ragnvald Jarl. 

They report that, after several struggles in the ice, 
the Ragnvald Jarl arrived on May 12 at Table Isle, 
one of the Seven Islands, situated off the northeast 
coast of Spitzbergen, in latitude between 80° and 81° 
and east longitude between 20° and 21°. The ice com- 
pelled the party to return to Walden Isle. 

On May 24 Welluian set out with thirteen men, forty 
dogs, and provisions for 110 days. May 28 the steamer 
Ragpvald Jarl was crushed by ice and was totally lost. 
Only some stores were saved. A message concerning 
the disaster was sent to Wellman, and it reached him 
on Martens Island, near Seven Islands, 

Wellman, Dodge, and two others returned to Walden 
Island. They built there a solid house of the wreck- 
age. The house accommodated the majority of the 
crew, and would afford ample shelter to the explorers 
should they be compelled to winter on Walden Island. 

Wellman departed on May 31 for Martens Island. 
The last news from him was received on June 17, when 
Winship and another left the expedition six miles east 
of Platen Isle, which is not far from Seven Islands. 
There the party had come upon an impassable ice 
field. Wellman was waiting for the opening and all 
were well. 

Upon Winship’s return to Walden Island, Bottolfsen 
and some others journeyed southward in aluminum 
boats, hoping to meet fishing vessels. Thus they met 
the Malygen. 

A new vessel will be chartered to bring back the ex- 

pedition. Meanwhile Wellman and his companions 
are crossing the ice, probably in the direction of Gillei- 
land. 
The ice conditions in the early part of the expedition 
were exceptionally unfavorable. Trygve Heyerdahl, 
the young philosophical student who accompanied the 
expedition, has gone to Danes Island to join Peter 
Oyen, the geologist. 


Inclined Piane Railways of Cincinnati, 

The operation of inclined planes forms a very im- 
portant part of the street railway system of Cincinnati. 
The business portion of the city is located on a plateau, 
which rises abruptly from the river to an average ele- 
vation of about seventy-five feet, and which is backed 
by an irregular line of bluffs, having an average alti- 
tude of from 300 to 350 feet above the river, over and 
beyond which the city has already spread. 

The principal hills are named respectively Price 
Hill, Mt. Adams and Walnut Hills. Walnut Hills is 
on the north and extends almost to the bank of the 
river. The heights are all reached by inclined planes, 
cable roads, and, in some instances, by the electric 
lines, so that the rapid transit facilities of the city em- 
brace almost every known method of traction, includ- 
ing horse ear lines, cable and electric roads, inclined 
planes and one dummy line. There are four inclined 
planes, on three of which the electric cars are trans- 
ferred from one level to the other and continue their 
course. The planes are provided with triangular 
shaped trucks, with platforms on the level, so that the 
electric cars are readily run on or off at the terminals. 
All the inclines are provided with the latest types of 
safety devices, and are operated in a very safe and sat- 
isfactory manner. 

The Price Hill incline is designed for both passenger 
and freight traffic. The two lines are located near to 
each other, but are operated from separate stations. 
The passenger traffic is transferred from the street cars 
to the cab of the incline, and at the top of the hill a 
second transfer is made to connect with the lines on the 
upper plane. The freight section is designed for ve- 
hicle traffic, and the cars are capable of taking three 
or four heavily loaded wagons with teams at a trip. 
This is the only one of the Cincinnati inclines that has 
not been before described in these columns. The 
tracks are 800 ft. in length, and are laid on an average 
of 44°6 per cent, making a total rise of 350 ft. During 
the morning and evening hours, or when traffic is 
heavy, trips are made every three minutes. The in- 
cline carried about 1,000,000 passengers in 1893. The 
fare is five cents, except where the trip is to be contin- 
ued, when five cents includes the street car fare into 
the city. On the other line the round trip for ordinary 
vehicles is twenty-five cents, and for heavily loaded 








trucks eighty-five cents, 





The freight incline is operated by a 200 horse power 
poppet valve, duplicate engine, manufactured by 
Frisbie, of Cincinnati. The winding drums are thir- 
teen feetin diameter. The passenger engines are 100 
horse power, manufactured by John Cooper & Com- 
pany, Mt. Vernon, O. They have been in service since 
1875, and are stillin good condition. The power sta- 
tion is located at the top of the incline, and adjoining 
it is a park and summer garden, well shaded and pro- 
vided with rustic seats, and with a railing along the 
edge of the bluff. From this location one of the most 
interesting views is had of the city and surroundings. 
All the bridges which cross the river, also Covington 
and Newport, are embraced in the outlook.—Street 
Railway Journal. 
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Spraying Solution for Elm Trees, 

In some parts of the country during the past spring 
and summer months the ravages of the elm tree worms 
in destroying the fine foliage of these grand trees have 
been terrific, until now large numbers of trees are 
bereft of foliage. 

In Central Park, New York, the trees have also 
been attacked, but, by special care in spraying, the 
park entomologist, Professor E. B. Southwick, has 
preserved them to a remarkable extent. 

He sprays the foliage of the tree early in the season 





with the following solution : 
Kemet BERMS..00. cccceses sccuegbesicdeess .cece 34 of an ounce. 
FRC e060 6a¥. ccceccocscee O00G0csaeceosess cece ce 1 teacupfal. 
WHR. ndascasece sctovecesesosccocsecccccoceceese 1 pail. 


Thoroughly mix and spray on the trees. 

In August the larve are coming down the trees and 
will turn into the beetle state ; they will be found in 
quantities at the base of the tree. These should be 
sprayed with an emulsion made of 


BOOP... .seeeeeee v6 nadbgbendoessengd momecsoewcvccsaben 1 pound. 
TT Tinie nccacbiesecce sce ccenecescscposecessnesa a pint. 
Comin cartels OcbB 6... 5.2... cccrcccscocescocessssecee \% a pint. 


Mix in four quarts of hot water into an emulsion, 
which can be then diluted with six pails of water and 
be used asaspray. It is important also that the ap- 
parently inert pups at the base of the tree be sprayed 
in the same way, as it will help materially in lightening 
next year’s work. 

Something for Strikers to BRemember. 

General Army Orders No. 23, issued July 9, 1894, con- 
tains, among other things, the following : 

A mob, forcibly resisting or obstructing the execution 
of the laws of the United States, or attempting to 
destroy property belonging to or under the protection 
of the United States, is a public enemy. 

Troops called into action against such a mob are 
governed by the general regulations of the army and 
military tactics in respect to the manner in which they 
shall act to accomplish the desired end. It is purely a 
tactical question in what manner they shall use the 
weapons with which they are armed—whether by the 
fire of musketry and artillery or by use of the bayonet 
and saber, or by both, and at what stage of the oper- 
ations each or either mode of attack shall be employed. 

As a general rule the bayonet alone should be used 
against mixed crowds in the first stages of a revolt. 
But, as soon as sufficient warning has been given to 
enable the innocent to separate themselves from the 
guilty, the action of the troops should be governed 
solely by the tactical considerations involved in the 
duty they are ordered to perform. They are not called 
upon to consider how great may be the losses inflicted 
upon the public enemy, except to make their blows so 
effective as to promptly suppress all resistance to law- 
ful authority, and to stop the destruction of life the 
moment lawless resistance has ceased. Punishment 
belongs not to the troops, but to the courts of justice. 


A Carpet Tack Causes a Disastrous Fire, 

On August 2a tack dropped in a picker machine caus- 
ed a $70.000 fire in the four-story mill at Randolph and 
Jefferson Streets, Philadelphia, occupied by MeCloskey 
& O'Hara, carpet cleaning works, and John A. Cronin & 
Co., yarn spinners, and two firemen were killed and 
seven injured by a falling floor. 

About 4:45 P.M. a tack dropped into the machine at 
which an operative of Cronin & Co.’s was at work on 
the third floor. 

The sparks flew into the inflammable yarn and 
started a blaze that rapidly spread through the room. 
There were about forty wen and women at work in 
the carpet cleaning works. 
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A Spark from a Horse's Shoe Causes a Gas 
Explosion, 

A gas main running near a drinking fountain at 
Montelair, N. J., recently became broken; and gas 
escaped in large quantities. Word was sent to the gas 
company, and as soon as the notice was received men 
were sent to repair, but before their arrival the explo- 
sien occurred. The base of the fountain was badly 
wicked and the sidewalk torn up.. It was said that 
the escaping gas ignited from a spark from a passing 
horse’s shoe, 
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RECENTLY PATENTED INVENTIONS. 


Engineering. 


BLOWER.—Charles Rumley, Helena, 
Mont. This is a blower of durable and inexpensive con- 
struction, adapted to pump air into mines and «ther 
places, or for exhausting foul air and gases therefrom. 
‘4 crank shaft is mounted in a case having inlet ports in 
its ends and a discharge port in one side, while a cylin- 
drical piston on the crank of the shaft is adapted to close 
the inlet ports, and a valve, having one end pivoted to the 
case and the other to the piston, is adapted to swing 
across and close the discharge ports. There are but few 
parts to this blower, and it is not likely te get out of 
rder 

suip.—Alberte Foerste, Berlin, Ger- 
many This inventor designs to give such shape to the 
hulle o vensels that great velocity can be obtained on a 
shallow draught, with the minimum of frictional resist- 
ance, permitting also of the use of strong armor plates 

siderable increase of the draught. The hull, 
water line, has a reduced and tapering portion, 
| with air boxes projecting downward on opposite 

.. and forming longitudinal passages narrower at the 
vow than at the stern, rendering the capsizing of the 
vease! an impossibility, and protecting the paddle wheels 
from projectiles. 

Ropr Layrxé For Loe Puniane.—Ed- 
mund M. Ivens, New Orleans, La. This invention re- 
latex to another patented invention of the same inventor 
for an apparatus adapted to pull heavy cypress logs from 
swamp lands or brash, where the winding drums receive 
a mile or more of large wire cable, with which is con- 
nected a mile or more of messenger or loop section. 
The apparatus provides independently operated winding 
droms, with suitably arranged rope laying or leading 
devices, whereby the drums may be instantly reversed as 
desired. 





Hallway Appliances, 


u OPERATING DEvicE.—Harry 
Brooklyn, N. Y. This is an improvement on 

erly patented invention of the same inventor, ren- 
dering the application of the device more positive and 
simplifying the construction. The device is especially 
designed for use in connection with street railway cars, 
ind provides for so locating the operating arms, or that 
1 which must appear at the surface of the road- 

that these portions will be adequately protected, 

‘ the boxing need not rise appreciably above the road- 


bed 


REFRIGERATOR CAR.—Ferdinand E. 
Canda, New York City. This invention provides im- 
proved meens for securing the insulating material in 
the walls of a car, to prevent it from becoming crumpled 
or being jarred from its fastenings. The car walls are 
also made light, thin and inexpensive. The insulating 
frames or panels have on one of their sides a margin- 
ally protruding layer or facing of insulating material, 
the panels being clamped between the posts, braces, or 
eills of the car frame. A reliable tight joint is made be- 
tween the Insulating material and the car frame. 


Car Seau.—Benjamin J, Sturtevant, 
St. Paul, Minn. This invention consists of a tag made 
of breakable material, and formed with a recess into 
which opens aslot, a spring hook being adapted to be 
drawn into the recess and having at one end an exten- 
sion to fill the slot. The device effectually prevents un- 
authorized persons from tampering with the hook in 
the hollow tag to open the seal. 





Mechanical, 

Lir' xa Macuryg. — David Nelson, 
Reno, Ni This is a machine which may be employed 
as a jack or otherwise, having great purchasing power, 
with simplicity and quickness of operation. It .s de- 


signed to facilitate the lifting of a bar or other vbject 
in the direction of either end through applied eccentrics 


and loose dogs, the gripping dogs engaging equally on 
opposite sides. 





Agricultural, 
Disk HaRRow.—John C. Bauer and 


with suitable supports to hold them against the larger 
disks to scour and clean the latter of the 
earth. The action of the pulverizing disks is 
made more effective and the draught of the team 
ened. 

PLANTER.—Caleb E. P. Hobart, C 
okee, Iowa, This is @ machine especially adapted 
planting corn, combining in one implement a planter 
and a drill. The machine obviates the necessity for 
cross markers or measuring chains, the seed droppers 
being located in such manner that they will themselves 
enable a fleld, whether large or small, to be planted in 
perfect squares, 

PEACH ScrREEN.— John P. Wilson, 
Hambarg, N. J. For sorting and screening peaches and 


z 


tions above the bed, and removable partitions above the 
meeting ends of the rail section. 





Miscellaneous. 


MEASURING ForRcE OF PROJECTILES. 
—Heinrich Branswig, Troisdorf, Germany. To accu- 
rately measure the penetrative force of projectiles this 
inventor provides an apparatus consisting of a tank hold- 
ing water, with a head formed of a jelly or soft glutinous 
substance, to retain the water and at the same time per- 
mit the projectile to readily pass into the tank. Within 
‘he tank is a tray with perforated bottom and transverse 


partitions 
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Coal, GRAVEL, AND ORE ScREEN.— 
George W. Cross, Pittston, Pa. This is an improve- 
ment on a formerly patented invention of the same in- 
ventor, and consists of a metal screen having an integral 
web portion with rectangular interstices, the two parallel 
sides of one mterstice being the one concave and the 
other convex with relation to the working face, and the 
interstices of one row being opposite to the connecting 
bars or webs of the adjacent rows. 

PREVENTING CREASING OF FABRICS. 
—Albert Hox, Crefeld, Germany. To prevent creases in 
heavy plushes and velvets this inventor has devised a 
box in which the opposite sides have 
cramps or arms, the two ends of the box being hinged to 
fold down, whereby the fabric will be held under a slight 
tension to prevent sagging and imposing weight on the 


SHOE Fastenrtne:—Chaskel C. Eisen- 
berg, Stettin, Germany. This fastening consists of a 
draught band having a series of clips movable on 
suitable guides along the edges of the parts to be 
fastened, the clips varying from each other and the band 
having devices corresponding to the clips for engaging 
each its corresponding clip, the devices successively 
moving the clips in one direction for fastening the parts, 
and collecting them when moved in the opposite direc- 
tion. The invention is also applicable to various other 
articles of dress and personal wear. 

Lace Fastener. — Edwin A. Pum- 
yea, Jersey City, N. J. This is a novel and simple at- 
tachment for a shoe or glove, to retain the end portions 
of lacing cords, and permit their quick and easy release. 
It consists of two perforated sheet metal pieces, each 
having one convex face, one piece having coniform pro- 
jections at its corners and a depending tang at each end, 
while a securing shank is passed through the perforations 
of both pieces and through the article on which the de- 
vice is applied. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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1. An elegant plate in colors showing a residence at 
Plainfield, N. J., recently erected for George H. 
Babcock, Esq. Perspective views and floor plans. 
A picturesque design. Mr. E. L. Hyde, architect, 


plate in colors, together with floor plans. An ex- 
cellent design. M. J. L. Silsbee, architect, Chicago, 
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8. A residence recently completed for J. P. Clarendon, 
Esq.,'at Hackensack, N. J. Two perspective eleva- 
tions and floor plans. Mr. J. E. Turhune, archi- 
tect, Hackensack, N,J. An attractive design. 

4. A dwelling at Erie, Pa., erected for William J. Sell, 
Eaq., at a cost of $4,500 complete. Two perspec- 
tive elevations and floor plans. Mr. C. F. Dean, 
architect, Erie, Pa. 


view, together with floor and ground plans. Mr. C. 
P. H. Gilbert, architect, New York City. A model 


design. 

6. The beantiful residence of E. Einstin, Esq., at Pomp- 
ton, N.J. Perspective elevation and floor plans. 
Cost complete about $20,000. Architect, Mr. Manly 
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“U. 8.” metal polish. Indianapolis. Samples free. 
Wood pulp machinery. Trevor Mfg. Co.. Lockport, N.Y. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Cana) Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Lrrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 


Emerson, smith & Co., Ltd., Beaver Falls, Pa., wil! 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 


The Carter Pressure Water Filter and Purifier for 
hotels, factories, etc. See illustrated adv., page 4. 
Field Force Pump Co., Lockport, N. Y. 


‘The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. #4; Munn & Co., publishers, 361 Broadway, N.Y. 


Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Oo., Auburn, 
N. ¥. 

Competent persons who desire agencies for a new 
popuiar book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

{2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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(6176) R. J. L. asks how to make peach 
ratafia, A. Ratafia, for flavoring, is by no means diffi- 
cult to make when the peach is in season. The follow- 
ing isa simple recipe: Blanch 2 ounces of peach or 
apricot kernels; bruise them well; put them into a bottle, 
and fill it nearly up with good brandy; dissolve in a cup 
of cold water 44 pound of white sagar candy, and add it 
to the brandy after it has stood for a month on the ker- 
nels; strain off the kernels before you add the sugar; 
then filter through paper, and bottle off in small bottles 
for use. Another rather more expensive method of 
making it is to take 50 bruised peach kernels, 44 pound 
of bitter almonds, 1 pound of white sugar candy, and 
mix thoroughly with 134 pint of 90 per cent alcohol, then 
add 8 quarts of water and 13g gallons of malt spirits. 

(6177) W. B. W. says: I have a tent 
that is made from ordinary canvas that I wish to render 
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mounting brush, until it is like thick cream, then add 14 
ounces water and the gelatine broken into small frag- 
ments. Boil for four or five minutes, set it aside until 





drops of pure carbolic acid. Be very particular to add 
the spirit ina gentle stream, stirring rapidly all the 
time. Keep it in a corked stock bottle and take out ae 
mach as may be required for the time and work it up 
nicely with the ‘rush. A number of additional] formulas 
will be found in “ The Scientific American Cyclopedia of 
Receipta, Notes and Queries,” from which the above 
formula was taken. 


(6180) C. E. W. says: 1. Will you please 
suggest some way to kill or stop the red and bleck ants 
from entering our pantry? A. Put borax around the 
cracks of the floors, shelves, etc. 2. Will you pleace 
give me the formula used by botanista to preserve the 
color of fi to be ted in an herbarium? A. 
Dust salicylic acid on the plants as they He in the 
press, and remove it again with a brash when the 
flowers are dry. 3. A way to color a piece of hardened 
steel blue otherwise than by heat. A. Blue finish 
without heat.—Clean every part carefully, and apply 
nitric acid 1 part diluted vith 10 parts of water anti) 
biue film is produced on the surface. Then wash with 
warm water, dry, and wipe with linseed oil. 


(6181) Reader says: Our village has a 
system of waterworks on the gravity system. It is a 
tank holding 1,400 barrels, 14 feet high, staves, and built 
on posts 50 feet high. The tank is built on a hill 25 foet 
high, which gives an elevation altogether of 90 feet when 
the tank is full; 1000 feet from the iank at the bottom of 
of the hill a water gange shows a pressure of 45 pounds 
when the water is not ranning. Now, what we would 
like to know is this? How long will it take to empty 
the tank through a one inch wozzie 1,000 feet from the 
tank at the bottom of the hill, where the pressure is 45 
pounds (still pressure)? A. In the absence of detailed 
statement as to size of pipe and ite windings in the village 
distribution to any nozzle, which we assume to be fire 
nozzle of good form, we can only approximate the 
time of emptying the tank to be four and a half hours. 


(6182) G. W. M. says: Will you 
please inform a reader of the ScrenTivic AMERICAN 
through query column of same of a substance to remove 
yellow stains from linen caused by iron rust? A. By 
adding 2 parts cream of tartar to 1 part oxalic acid 
ground fine and kept dry in a bottle you will find, by ap- 
plying a little of the powder to rust stains while the article 
is wet, that the result is much quicker and better. Wash 
out in clear warm water to prevent iajary to the goods, 
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Fire hose spray nozzle, M. H. Hart . 623,768 Suspender web fastening, FA. 63,5) AN ick ro INVENTORS. 
Fruit drier, D. B. Sampson 523,086 Switch. See Electric owen. Te icit-ciosing | Brperimental work of Sry jon. Automatic 
Furnace. See Boller furnace. Garbage furnace. switoh. ere and buil dena for circular. 
Fuse, shell, D. Conekin ..ee» GRAS | Switeh detector tar, J. te. Poztets. See -- 528,702 | ALTE ¥ MFG. CO., yn, N. Y. 
Galvanic battery, C. BE. Buell S278 Telephone. magnetic, F. H. Brown................. 523,927 | 
Galvani¢ element, A. Heil 5m, Tennis apparatus, awn, W w. B. Hopkins. . 
Game apparatus, J. R. Rowlands S.712 Thermometer. e stove, P. Knowles... 
Garbage furnace, J. 8. Wayt 523,699 Tire, ppeamatic wheel, EF. i Seddon 
Gas moter engine, reactionary, W. A. Shaw 523,74 ‘obacco casing machine, D. R. Fraley............. 
Gate. See Railway gate. Tobaceo Wile PEs nsec becscons eseesoeséons vcsen 
Gate, ©. C, Aikman 523,782 Tool, combination, E. Cavanaugh 
Gates automatically, device for opening or clos- Toy pistol, Smith & Stone....... 
ing farm, F. M. Tribbett . 23871 Trace fastener, y,* D. Stalford 
Generator. See Current generator. Steam gene- Tramway, aerial, L. Jobnson.. 
rator Transplante.., tobaceo, L. Unger 
Grinding machine, drill, J. J. Kenyon S23,807 Trap. 590 Cterpater trap. 
Gena, movable cocking shouider for breakdown, SEE Wie Eb Mans cdcadb cocccececocceenatoctsocecesee DISTANCE. 
F. A. Hollenbeck eeeeecee S2B803 | Truss, J. W. } ceppeepegececoccoveccgsceines o28, 
Hairpin, L. Ousey 6.96 Typesetting apparatus, 'L. K. Johnson...., 523,740, 523,74 
Harness, W. EB. A. Pipher . RATS «Typesetting apparatus, Johnson & Low .523,742 to 523,745 
Harvester, 7. Hanson 523.661 Typesetting machines, perforating strips for, T. 
Hat packing rings, machine for automatically Bp GUISE 0 cnc ncdescntdnn. 0 c¢esencenqnesesecencion » oe | 
making pasteboar: d pumps i for, FP. Ferry RS Typewriting machine, O. Cobn..............«.. as 
fay cooker, &. B. Keith seacecensoosuet on mm sz pours = H. Be aidord bapesaes ee ‘Ba 
eater. See Water heater. ypewriting mac agner.......... ° 
enting apparatus. steam, a M. Dixon.. A23, Pubrelias, ¢ ete.. holder for, A. H. Alberahardt.... 7 WARD & DORON ROCHESTER, USA | 
Jook aad ere, UF. Weda sa. 700 Unloeding a abus, A. Me eDougall........-. . NY, _— 
orseshoe, J A. Eiper §23,7 alve rye@.......-. ° 
Jot waver boiler, [ea seta | Valve, Williams & Marvin... , | ICE-HOUSE AND COLD ROOM. —BY | 
Hydraulic compress, Bierce & oo 523.925 Valve, automatic brake, A. P. Massey.............. 523,773 | R. G. Hatfield. With directions for construction. Four 
dydrauiic compress, steam, W. W. Bie . 239% Valve, engineer's brake, L. 2, Howard pescce ccboqte 523,987 | engravings. tained in SCIENTIFIC AMERICAN SUP- 
Tydrocarbes gas-blac’ machine, P. F. Rerdun .. 523.95 | Vapor burner, P. J. Pitagerald....................+« 523,766 vieuent. to 39. ice 10 cents. To be had at this 
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ce elevator plane, J. P. Smith ‘ 623.714 Washing machine. Day & Pi aatanennenesnnatnas 523.650 | 
ndicating machine, M. H. Tomikins.............. 523.785 Watch dial fastening, G. &. Genter . 523.918 * 
Indicator. See Station tudicator. Watch, stem winding and re ©, O. Martinell 523.541 for MACHINERY 
Injector, R. G. Brooke...... . $23,996 | Water elevator | and carrier, J 533.911 JOUBRALS and BI- 
Ink, K. Nienstaedt Water heater. Pinney.. ; ‘4 ¥ pone a a specialty. 
inbine deviee for duplicating manussripts, “J. 0. Wave motor, ie Ge 523,963 diam. In stock 
Decke 623,737 vas = brazing mechanism, electric. ¢ pele 2 nis Mater or Size made | 
Insulating block, H. P. Bal! (53 POR c ages tinartcshebebibansenss> chdiiet ss 0c gees cap to order. Accuracy of sphere, size 
Iron poe albamen, making compounds ‘ot, 0. - Wheel | “dee Bicycle wheel. Paddle wheel. Wind ea a of . i so 
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Jack. See Lifting jack whe P for ping peripheral! bands Also manufacturers of ees. | 
Joint. See Railway joint Raliway rai) jotnt. b basse ‘deeceepeencesooceccesdsée tie Screw Machines for Sewing | 
paptine machine, suet. d. ¢ yee : bay Wissel an goed Oa donee Machines, Bicycles, etc. 
nitting machine. «traiaht, Stoli n f indm wer, « NOVOB. 00 0c cccccccencee 
Knitting mac shines, extra thread feeding device Wind wheel, L. W. Noyes...........+.. Cleveland Machine Screw Co. | with 
for, Powell 523,808 Wool drier, W. White. ...0.000000002220. dpieeb doa 133 2d Ave., Cleveland, 0, 
Ladder exten an and shelf, sten. G. J. Leach. $23.78 Wrench. See Pipe wrench. 
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lamps, bashing for Grcerts are, T. ae Houek. . ies DESIGNS. Open t e Solid 
Lasting machine, 8. W. Ladd -. Bee True to Pattern. Sownd. 
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: Carbons. ‘elios Elect Be G. ith. 

Oita, desolpb arian miners), A. Sowmer. 5h, Cartridge ot ells. nion Metallic’ Carthtias Ga + A ry ‘Recential g 
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elena. Contained in SCIENTIFIC AMERICAN SUPPLE- 
ware. Ho. O69. 10 cents. To be had at this 
office and from all 
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PHILADELPHIA. NEW YORK. OHIOAGO. 
of the best practice in the use 
Belting of standard 
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cant Journal Bearings. 
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Philadelphia address, 2020 Hunting ark Av, 
ALUMINUM soldered with ALSITE SOLDER 
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Full particulars on application. ALSITE ALUMI- 
NUM CO., 106 Liberty St., New York City. 
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stock which" will 1. 
on work, 
hee} pe Somat iFinch, ats 
L. S. STARRETT, 3 P.O. Box I, ATHOL: MASS. 
UNDERGROUND ELECTRIC RAIL- 
way.—A condensed account of the City & South London 
Railway. showing its essential features 
ot Se more important of its details. 
Contained in_ SCIENTIFIC AMERICAN SUP- 
Price cents. To be had at this 
from all bewsdealers. 
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Books for Practical Men|“*. 


RECENTLY PU PUBLISHED, 
NNT.—The Painter, 
© Mapanton om Area of Pa mancisseare and Tene of — Test of 
Pigmen' Panintine. 
Staining, Varnishing, Glass- 
Gilding = Diese; together with Coach ’ and 


of the Harmony and 
po mot Colors. 27th ition. Boviced, ealecest, 
and in = part rewritten. By William Brannt. 
12mo, 415 pameS. Price. .....-...-ceeececeererereeees $1.50 
L ANGBBIE.— A Complete Zoongign en ¢ on t the Mectwo- 
Ga vanonia ie Oper eh ote t Moca by 
the Contact 
Metals, the Methods of Grinding and soning 
enc of the Eiectric Elements, 
as Dover Gachines, ‘and of the 
~. it of the Art, 
si ted from e 
iw ‘liam T. Brann 
mat ¢ HLINE. The Mine Fore 
cHLi —_ 
§ “ al and Th Inf 
Vor lating, and Work: of Collieries. 9 
ind Answers on Practical Th cal Mining, 
~ cned to assist Students and in Passing Ex- 
‘ations for Mine Foremanshi By Robert Mauch- 
ne, ex-Inspector of Mines in ylvania. new 
edition, iM engravings. &vo, 337 nd 75 
BRANNT.—Varnishes, uers, Printing Jabs, and 
Sealing Waxes: their and their Manu- 
facture. which is etded the Art of Af ai and 
Lacquert bagpi+ — V4 the ie ae and of 
Stains tor W 00d, I Every, Bene. and Leather. By 
William T. Brann engravings. 12mo, 338 
Price 
ps’ 900 Examination 
_EDWAK neers and Firemen (Stati 
rine) who desire to obtain ot U. 8. Government: e State 
License. By Emor, A new and ¢ 
edition. 240 pages. Leather, gil It edges. Price. “$1.50 
HAUPT.— firect Raliver ees with Descriptions 
and Cost of Plants and of the Various Sys- 
tems in Use or yom hesye Ca ower oe Street 
erman . 


nests Modern Steam 1, Enaines An Elementary 
Treatise upom.the Sigem, Bast written in plain lan- 
guage for use In the abe o = well as in the drawi 
office, giving full eqplanations of the Construction o 
Modern steam Engines, ineludi diagrams showing 
their actual operation, together w ~" complete but sim- 
ple explanations of che Operations of the various kinds 
of Valves, Valve Motions, Link ‘Motion etc. By 


Joshua Kose, M.B. 453 engravings. A new, re 
enlarne 4 “edition. 357 pages, 4to. Price 
t?” Th above or any of cur Books sent by mai, free of 
post ( the publication prices, to any address in the world 
¢?” llustrated eros, Gon Sull tables of contents 
f ‘ the above valuable books, bes sent free to anyone 
in any part of the world who will send his address. 
Lc Our Fn yy Revised Catalogue of Practical and 
So, as well at as our other Cata- 


~~" Peoulare, covertn branch of Sci- 
+ applied to the yo sent oe and es to) Avan? to any 
one in any part of the world who will furnish his address. 


HENRY CAREY BAIRD a co., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS &4 IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 











Perfect Newspaper File 


The Koch Patent File, for preserving Rowspapem, Mag- 
aziues, and Pam hlets, has been recen’ y improved and 
price reduced. Subscribers to the Sc Scanerestec AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can 
- plied for the low price = i by mail, or $1.25 at the 
ce of this Heavy board sides; inscription 
2's MENTIFIC MERICAN ” in gilt. Necessary f for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers SCIENTIFIC AMERICAN 
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MUSIC AND LONGEVITY.—A PAPER 
by Ephraim Cutter, M.D., in which the author -onaenvere 
to show that music prolongs or is prolong 
life; that diseases peculiar to. and vantive oft ae. 
evity are those that impede the ci oo tion of air, blood 
and nerve force. That oene is physiologically capable 
of quiasmins the chest and the capil — _— of calming 
and lating, if ~~ increasing nerve force, 

other things eng equal, longevity should belong to 

| lh oP in “iO conta,” AMERICAN 
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Star « Maps 


By Richard A. Proctor, F.R.A.S. 
* * 


A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
Positions at given hours and days of the month. 

A most beautifal and convenient work, specially 
adapted for the use of those who desire to acquire 
4 general knowledge of the starry realms. 


To which is added « description of the method of | SUthor 


preparing and using artificial luminous stars as an aid | 
‘0 fixing in the mind the names and places of the , 
various stars and constellations, by Alfred E. Beach. 
Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 
Une quarto volume, elegantly bound in cloth. Price 
$2.50, postpaid. 
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PROGRESS OF SCIENTIFIC DIS- 
covery.—By Lord Kelvin. Abstract fl the presidential 
address before the Royal Society, v. 30,1883. Con- 
tained in SCTENTIFIC Lee Soseimaare. No. 


ose. Price 10 cents. To be had at this office and from 
all newsdealers. 


Useful Books! 


Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professiona. 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it, and it will be mailed to 
them. Address, 

MUNN & CU., 361 Broadway, New York. 


Send for a M-page 
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Pub. Co., 2715 Cass Ave., St. Louis, Mo. 
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WATER TUBE BOILERS.—AN EX- 
planation of the principles involved in the design a 

working of water tube boilers; the conditions which. f tor 
— te ees ought to fulfill; and the con- 
ts most likely to satisf ¥, such con- 
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TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. Jt goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Peblishers, 

361 Broadway, New York. 
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136 C, Liberty St. N.Y. 237C, Franklin 8t.. Boston. 
HYPNOTIS » its Uses and Abuses. The scien 

° easily acquired by anyone. tilus'a 
1. Dr. Anderson, 8.A.8, Masonic Chicago 


DAVISON’S “IMPERIAL FIBRE” 
NON-BLURRING 



























written work. VOL sheets 
wit Feton 0 RE , A Aa n 
oven ———, of moist 

rectto H. 





~—3 

or letters di di C. DAVIGON < 
41 John Sian York. 

These are NOT sold by stationers. 


The Bailey Automatic Bicycle Brake 


is as quick in action as thought 3 4 
self. unobtrusive, the ride 





L 
207 8. Canal St., CHICAGO. 


DEAFSS:.4 & HEAD NOISES CURED 





by INVISIBLE Tubular 


DEAFNESS 


and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drume 
New scientific invention, entirely different 
in construccicn from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skil! bas given no relief. 
They are safe, comfortable, and invisibie; 
have no wire or string attachment. \\ rite 
for pamphiet. ” Mention this paper. 
WILSON BAR PRUM MPG. CO., 
LOUISVILLE, KY. 





ICE HOUSES. — DESCRIPTION OF 
ice houses as they were built a century ago. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No 

Price 10 cents. To be had at this office and from all 
newsdealers. 


MATCH * MACHINERY. 


ved. Complete its furaished. JOS 

DONNELL DONNELLY. Y, 12000 Buttonwoc Street, Philadelphia, Ps. 
dit SAFETY THRUST COLLARS « 
Ak ID AND SPLIT. 

character and at price to sult 
a most critical buyer. Dealer: 
in shafting will consult their | 
interests in writing for Price 

st and Discounts. 

THE GouvEaNBUR MACHINE Co., Gouverneur, N. Y. 

















VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, aa¢ ELEVATORS 


PROVIDENCE, R&R. I. 


SHORTHAND BY MAIL p Taunt 2 by Re. 
firest leaso: Ports’ 


Scaedaub Coltben 2 Academy irk, Williamsport,Pa. 
VEGETABLE PARCHMENT.—A VAL. 
unable paper on the properties, uses and manufactpre of 


this product. Contained tn Sc: ENTIFIC AMERICAN SUP- 
PLEMENT, No. 945. Price 1 cents. To be bad at this 








office and from all newsdenlers. 





Taloott's Acme Steel Belt Hooks. 


Strong Grip on the Belting 
See illustrated notice in Sct. 
AM., July 7, 184, page 7 
Trial package containing 100 
books, assorted sizes, $1.50. De- 
livered ‘tree in U. 8. 
W. 0. TALCOTT, 16 Sabin St, Providence, HR. 1. 


ELECTRO MOTOR. SIMPLE, EHOW TO 
make. By G. M. Hopkins.--Description of asmali electro 
motor A ay my and constructed with a view to assisting 

8 to make a motor which might be driven with 
eavantage by a current cerived from a battery, and 
which woud have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contained in SCreNTIFIC AMENICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be bad at 
this office and from ali newsdealers. 








D’Unger Long Distance Electric Telephones 


Gola outright for all purposes except Public Ex- 
changes. rotected by patents which are quar- 
an inst infringement. Works equail 

well on long or short distance, one mile or 1,006. 


Write for Descriptive Circular, Agents Wanted. 
THE D’UNGER KLECTRICAL TELE 
PHONE MFG. 00., 

167 Dearborn Street, CHICAGO, ELL. 


A New and Valuable Book. 





combines” Wasps HEA tee oe 


He! 
eyes. P. Mesos caly, 38S. rotprosh PREE 


MIXING MACHIN ERY. | 


Latest Improved. For all different kinds 
and sizes. J. H. DAY & wPreeinwet Obio. 


LIGHTNING COND UCTORS.—A 
luable and exh giving Reynold’s instruc- 
tions for erecting and t lightning rods. Contai 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 
be had at this office and from all 
newsdealers. 


Model & Experimental Work. decrery. 


avn kDAM < no SON, Sine sirect, New YorK. 











Hi, 








EXPERT MODEL , MAKING, ™su:=<: and 


& po ee Write Catalogue of Mo Mode ‘ Buppiies | wt 























boon ss W 

















361 Broadway, New York. 








ro ‘OF THE GARBAGE AND 

Waste of Cities.—By 

fous Lc 4- subjec 
sefeees 


pau iae giana he 


W. F. Morse. A statement of what, 
Vthe dlepona of ity afbage and 
0! 
with special reference to the disposal by fire of 
N 


the organic waste and garbage Bcrpiewaxt, No. 
EMENT, No. 
at this and from 





newasdealers. 


being 
volume of the kind ever placed before the pu 


—— in all 





12,500 Receipts. 708 Pages. Price $6. 
= in Sheep, $6. Hal{-Moroceo, $6.50. 
lendid work tains a careful compilation of 
the eee useful Receipts and Repiies given in the Notes 
ueries of correspondents as published in the “ci- 
entific American during the past fifty years; together 
with many valuable and yee additions, 
Over Twelve Thonsand lected Keeeipts are 
here collected; nearly every branch of the uteful arte 
represented. It is by far the moat Seaanetve 
ite 
oo work mee be regarded as the product of the stud 
es and practical experience of the abiest chemists and 
8 of the world; the information given 
i. the highest value. arrenged and condensed ‘1 
form convenient for ready use. 


Aaeen every inquiry that can be thought of, relating 





to formule used in the various manvfacturing indus- 
tries, will here be found answered. 


Instructions for working many different processes ip 


eATOR ~— a 


any branch of indurtry 


A aN who engaged in 
ork, Mfrs. probably will find in this book much that is of practical 
W. bith Bt, Nes ow F value in their ag gem callings. 


Those who n search of independent business or 


opener mans, ‘relating to the bome manufacture of sam- 
ple —— es, will fin 
ons. 


in t¢ hundreds of most excellent 
G3” Send for Descriptive Circular. 
MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Sreadway, New York. 





— 











96 








‘Movertisements. 


‘Irrespective of Price / ** AQ 
THE BEST 





ORDINARY RATES. 


| 


| UP TO NATE with latest and hand 


inside Page, cach insertion, - 75 cents a line 
ack Page, cach insertion. - + $1.00 a line / 
Por some clasess of Advertisement Special and Trial Proves it. 


Higher rates are requered. | 

The atove are charges per agate line — about eight | 
words per line. This notice shows the width of the line, | 
and is set in agate type Engravings may head adver- 
tisements at the same rate per agate line, by measure- 





| Writesin many colors. Ask Sripecial bene Ofer Catl -: tree 





Scientific American, 


tional’ 


writer. 






ne | NATIONAL Mad ode | ladelphinPs’ 
23d & Arch Sts.,Ph 





ment, as the letter press Advertisements must be | 
received at Publication Office as early as ne | 
morting to wppear in the folowing week's issue. 


ELECTRICITY » 
ARCHITECTURE » 
MECHANICAL DRAWING. 


Ride a ‘[tribune! 


a ie en203002 
THAT’S THE WHEEL ! 





GB” Write for Catalogue and Agency. 


THE BLACK MFQG.CO., -_ ERIE, PA, 
MANUFACTURE OF BICYCLES.—A 
very comprehensive articie giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings Cogegines in SCIENTIFIC AMERICAN SUP- 


PLEMENT. No. 9@S. Price 10 cents. had at this 
office and from all newsdealers. 





TECHNICAL SCHOOLS: THEIR PUR- 
pose and Its Accomplishment.—By Prof. a H. Thurs- 


ton. A r discussing the importance to the 
and to t @ nation of the int uction and 
of technical education in the United States, and its de- 


velopment as a part of a 


state and nat 
Gencaiees = potewennc Fy» , eer 


bed ‘at ois on office fm, all newsdealers. 


ts each. To be 











‘BCLIPSE” GRAVER, DRILL & TOOL SHARPENER 


For pelding, am of a aT 
chorpening. 


en aeerption, to ~ 


Foote tart omer ae oy ieee 
1 


ean) KS i cirewlar. 
E. F. eowuar & Ce.. 
Lancaster, 








FREE APPARATUS, 


Diploma: awarded Cuurses in other trades, all Ee T 


ineleding thorough imstruction in Mathematics and | ~~ —— R N 3 MY 


Physics. Send for Free circular, stating subject you) 
wish to stady,to The Cerrespeadence School of 

| Made easy and interesting with the help of our new 
Celestial fe ag L- and Handbook. 


ludustrial Sciences, Seranten, Pa 
ron FINE TOOLS EMERY suop, |" hae — "ae E BROS., Chicago, tl. 


ee 











CATALOGUE CH. BESLY& S| 


(AND WOLKE. CHICAGO, ILL.USA.— ‘ 


“GOLD FORCED PRODUCT. 










“Rogers Drive Seen ses 
eee SS tiee| Yh “DO THE REST” 


It will turn like a screw | 
inte wood when driven 


yourself as easily with a 
Kedak as with any. other . 
camera—an illustrated man- 





Tt is with a hammer, and 
cheaper than will not break the ual, free, with every Kodak, 
@ common screw, fibers of the tells how in terms that the 


merest novice can understand; 
but if you prefer 
it “You Press the Button, 
We do the Rest.” 


EASTMAN KODAK CO, 
KODAKS Rochester, 
$6.00 to a aod N.Y. 


ae 
ae ewig j Seni Rook fjatalogue 


RECENTLY PUBLISHED. 
Our New ( taini wer 10 
oiag sama an fifty differen rene afoot. Wil Will 
be mailed free to any Saleote on 
MUNN & CO., Publishers SCIENTIFIC yy 


361 Broadway, New York. 
The 1 
American i 


and, being cold forg wood, 
ed, the entire surface 
has a metallic akin. 

For applying steps to EBlec- 
tric Light Poles, it has no supe- 
rior. 








S" Send for samples to 


AMERICAN SCREW CO. 
PROVIDENCE, R. 1. 


SCIENTIFIC AMERICAN SUPPL E-| 
MENT. Any desired back nember of the ScrenTiric 
AMERICAN SUPPLEMENT can be had at this office for | 
») cents. Also to be hac of newsdesiors in al) parts of 
the countrr. 








AC WHITE 

















Sterling, I11., P.O. Box M48, 
ls where you must address for 
n matter and informa- 


Motor of the 19th Century. 


14 to WO HL. P. 









_—— 


ee ee ee Se 


Bell Telephone nes gay piece, by any ene, 
fi Many —T ainedinsdi 


Charter Gas Engine Co. 


TOWERS »» anv TANKS 


PATENT SECTIONAL 


ALL IRON TOWERS 








Company, 


125 Milk Street, 
Boston, Mass. 





ye 











This Company owns Letters- of 4 and 12 Columns, fer 
: Water Works, Cities, Towns and Manu- 
63,569, granted factories. 

to Emile Berliner Novem- PLAIN, ALL WOOD TOWERS. 


ELEVATED TANKS 
for Automatic Fire Sprinkler Plants. 


Meoufacturers of Lron and Steel Tanks. 


Louisiana Red Cypress Weed 
Tanks a Specialty. 


W. E. CALDWELL C0. 


219 E. Main Street, 
LOUISVILLE, KY., U.S. A. 


ber 17, 1891, for a combined 
Telegraph and Telephone, 
controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 


| Patent No. 4 
} 


and 





—— 


~~ 





; embrace all forms of micro- So'mndoen. ts Sill tome yee ont 
{ vided “~ on balance. fe 

phone transmitters and of is twice as rapid as the 
nervous aad mental! strain. 


carbon telephones. 


FELT & TARRANT MFG CO. 
62-66 Limors SY. Crrcaco. 




















Send for 
© cular, 








TRANSMISSION 
R. 8. Allan. A paper of interest to engineers, treati 
of the subjects of the short and the long transmission o: 
pover, ae: with a discussion of oe various met ado 

n 


eac! Contained 
SUPPLEMENT, No. @: ii. Price 10 cents. 
this office and from al) newsdealers. 


OF POWER. — BY 


n SCIENTIFIC AMERICAN 
be had 


at ee ee er 
orticulture, Natural 











Premo Gamera 





“spunod g 1431044 


HOxXHKExe ‘gx Pp 30 ozs 





COMPACT, LICHT, PERFECT IN DETAIL 
We Guarantee Perfect Satisfaction. 


Rochester Optical Co. ic. cten.Y: 











© 


THE NEW KIND OF CAMERA. 


Illustrated in SCIENTIFIC AMERICAN, March 3ist, p. 197 


LICHT PROOF FILM CARTRIDCES. 
NO DARK ROOM REQUIRED. 


Det nt Oe Pee 


of 
§3” Send for Description, with Sample of Work. 


Boston Oamera Mfg. Oo., 382 Tremont St., Boston, Mass, 


BULL’S-EYE 











URIVERSAL POLYMERISM AND 


Setesterton.— WAY 2, Ph.D. | a 
{both Eee old) 40 vfs ~ ~ SS ‘ul other bodies prin- 
n . 
cipte of yowhich, uthor believes %o'te as 
other eencor A ‘¢ minimum E i-- mast 
mum densit 
Contained tn 


Price 
995. cents. To be had at this office 


yt Manapas ‘Sores aweNT or, Be. 
and from 














[Aucust 11, 1894. 


ep as ea 

ALUMINUM cif Pests ie ete semny 

B MERRY, Sez cru ure te 
= 











TANITE CO. Ce. gues Tome Ciry, 





Photographs Made for a Cent Each. 


The Kombi 
Camera 


a picture the size of 
aE y shape yon 
} & ea 2 Le ge ° 


Woy or & Cae 
Tree cae. Clin be made very proftable. 
—~ .The Kembi, complete, $3.50. +" 4 
Gia Ce expeseses cents 
june photo dealer, he Keeper em te 
sale ty your go paid, on receipt of price. 







u 
sent to any 
ALFRED C. KEMVER, 208 Lake St., Chicago 





THE COPYING PAD. vt. Ppt TO MAKE KE 


how to the gelatine 
by which the coptes'are made, how to ap es 
Seated ts Ciera aitesach 

in SCIENTIFIC ames eS Bore. PRLEMENT No 
43s. L sale at th 
newsdealers in al! parts - FTA, 




















@ ESTABLISHED 1545. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year. Including Postage. 
Weekly—S52 Numbers a Year. 

Thie widely circulated and spiendidly iliastrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a iarge number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 


tecture, Agriculture, Hi History, 
ete. Complete ttst of patents each week. 

Terme of Sabscription.—One copy of the SCrEN- 
Tift’ AMERICAN will be sent for on« year —82 NPwabers— 
postage prepaid, to any subscriber in the United tates, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—specia! raves for several names, and to Post 
Masters. Write for particulars. 

‘The safest way vo remit 1s vy Postal Order, Draft, or 
Express Money Urder. Money carefully placed inside 


MUNN & CO., 361 Brondway, New Y ork. 
THE 


Scientific American Supplement 


This ts a separate and distinct publication from ‘THE 
SCIENTIFIC AMERICAN, but is antform therewith in size. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 


obtainable in no otber publication. 

The most important Engineering Works, Mechanisms, 
and Mancfactures at home and abroad are illustraved 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy 0 the 
SCIENTIFIC AMBKICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by posta! order, 
express money order, or check. 

MUNN & CO... 361 Broadway, New York, 


Building Edition. 


TRe SCIENTIFIC AMERICAN ARCHITECTS’ AN! 


The elegance and cheapness of this magnificent work 
have won for it the Largest Circniation of any 
Architectural publication in the world. Sold by all news- 
Cealers. $2.50 year. Remit to 

MUNN & CO.. Publishers. 
361 Breadway, New York. 


PRINTING INKS. 
ee Le i aries 

















